
EP 0 372 950 B1 Description The present invention relates to an image
reducing apparatus and method for obtaining a reduced image from an image
of an original size. 5      Hitherto, a sub sampling method, a projecting
method, a decision of majority method, an error diffusion method, or the
like has been used as means for obtaining a reduced image from an image of
the original size. The projecting method is constructed as shown In Fig. 1.
Reference numeral 200 denotes an image of an original size such as a binary
image; 201 Indicates a line buffer which stores pixels (reference pixels)
to be filtered and constructs a pixel block; and 202 a low pass 10  filter
for determining an objective pixel in accordance with the sampling period
corresponding to a reduction ratio and for executing a smoothing process by
using the objective pixel as a centre. A projection value calcu- lator to
output a projection value is constructed by the line buffer 201 and low
pass filter (LPF) 202. Reference numeral 204 indicates a comparator for
comparing the projection value with a threshold value T and binarizing. The
threshold value T is stored in a threshold value memory 206. Reference
numeral 205 indicates a reduced 15  image obtained. The operation in the
case of reducing the image size Into 112 in each of the vertical and
lateral directions will now be described as an example. In Fig. 2A,
reference pixels which are used in the projecting method are shown by being
surrounded by a bold frame line, in which a pixel C is set to a centre
pixel. Each reference centre pixel is shown by a black dot. Assuming that
the pixel values (0 or 1) of the reference pixels are set to 20  [err] to
[err] as shown In Fig. 2B, a projection value sum by the LPF 202 is
obtained as follows. [err]                         4 x D22 (1) When sum
[err] T, the comparator 204 generally outputs "1" as a binary threshold
value by using T =  When 25  sum < T, "0 is output The reduced image of 1/2
is obtained by the above operations. On the other hand, there has been also
known an image reducing method whereby a smoothed image is obtained from an
image of an original size and, by sampling the pixels of the smoothed
image, a reduced image is obtained. The sub sampling method is constructed
as shown in Fig. 3. 30      Reference numeral 301 denotes an image of an
original size and is a multivalue image; 302 indicates a low pass filter
(LPF); 303 a sub sampling unit; and 304 a reduced image derived. The input
image of the original size Is subjected to a low pass filtering process
which differs depending on the reduction size by the LPF 302, thereby
obtaining the smoothed pixels. The number of pixels necessary to construct
the reduced image 304 among the smoothed pixels Is obtained by the sub
sampling unit 303. On the other hand, in the case where 35  the pixels of
the input image have binary values, as shown in Fig. 4, a binarization unit
305 is added after the sub sampling unit 303 In Fig. 3 and the multivalue
data which was processed by the LPF is again binarized, thereby obtaining
the reduced image of the binary values. The case of reducing the image size
into 1/2 In the vertical and lateral directions will now be described as an
example for convenience of explanation. In Fig. 5, reference pixels to be
filtered by the LPF in the image 40  of the original size are shown by
being surrounded by a bold frame line, in which a pixel 310f is set to a
centre pixel. The values of pixels 310f, 31Oato310c, 310e, 3109, and 310i
to 310kassume  [err] as shown in Fig. 5, respectively. An output X0 of the
LPF 302 Is expressed as shown in the equation (2) by using x0 to x8. [err]
Among the results of the outputs of the LPF, the results at the positions
indicated by a mark o in Fig. 5 are sub sampled by the sub sampling unit
303, so that the reduced image of 1/2 can be obtained. It is also known,
for example from EP-A-0212131 that image data on a block unit basis can be
input to a projection value calculator, which calculates therefrom the
value of a pixel of interest in the reduced image in 50  accordance with a
matrix of a filter coeffients stored in memory. On the other hand, in
recent years, since the sequential reproduction encoding system is
effective for re- trieval from a data base orthe like, a hierarchy encoding
as shown In Fig. 6 is executed. The image in a frame memory 101 to store
the image of the original size is reduced by using a reducing apparatus 102
and the re- duced image is stored into a frame memory 103. A reducing
apparatus 104 receives the reduced image from 55  the frame memory 103 and
further reduces it and the reduced image is then stored into a frame memory
105. By using those reduced Images, an encoder 108 encodes the smallest
image stored in the frame memory 105 and transmits the encoded Image. Next,
the efficient encoding is executed by an encoder 107 by using both of the
smallest image stored in the frame memory 105 and the image stored in the
frame memory 103 and 2   



EP 0 372 950 B1 the result is transmitted. Finally, the images in the frame
memories 101 and 103 are encoded by using an en- coder 106 and the result
is transmitted. In this manner, the information of all resolutions is
transmitted. However, according to the above reducing systems, in the case
where the image Is a character image in- cluding many thin lines or the
like, in the reduced image, the thin lines are cut out or not regenerated,
so that 5   the image quality is noticiably deteriorated. In addition, the
reproducibility of the pseudo gradation image by a dither method or an
error diffusion method is not so good as well. That is, the construction of
Fig. 4 to reduce a binary image will now be described as an example for
sim- plicity of explanation. For an oblique thin line as shown in Fig. 7A,
if the low pass filtering using the reference pixels in Fig. 5, the sub
sampling of the pixels shown by the mark o, and the binarization using the
threshold 10  value of 0.5 are executed, such an oblique thin line is not
regenerated because the output value of the LPF is "0.37" at most. On the
other hand, a thin line as shown in Fig. 7B is regenerated if the positions
of the pixels to be sub sampled are located on the thin line. However, if
those positions are deviated, such a thin line is not regenerated in a
manner similar to the case of Fig. 7A. The present invention is made in
consideration of the above points and it is an object of the invention to
15  provide an image reducing apparatus which can obtain a reduced image
without losing the image content and without line thickening of an image of
an original size. The present invention provides an apparatus for reducing
an input image comprising: means for receiving the input image which Is
operable to input image data corresponding to a succession of pixels of
Interest and peripheral pixels thereof in the input image; 20
reducing means operable to generate reduced output image data for a current
pixel of interest by using a reduction processwhich uses the input image
dataofthe current pixel of interest and peripheral pixels thereof;
characterised in that: holding means is provided for holding the reduced
output image data for previous pixels of interest in the input image; and
25       in that the reducing means executes the reduction process with
reference to the reduced image data generated for previous pixels of
interest in the input image held within the holding means, in addition to
the image data for the current pixel of interest and peripheral pixels
thereof. The present invention also provides a method as defined in Claim
9. In a preferred embodiment the reduction process is performed by a
filtering process. In one embodiment, 30  the reduction process is
performed by afiltering process then a sub sampling process. In
anotherembodiment, the reduction process is performed by a projection value
calculator. In a more preferred embodiment, the correcting means comprises
means to determine what correction is required and can preferably determine
whether an inadequate reduction process is expected to be executed.
Preferably the determining means can determine whetheran image represented
by the image data disappears 35  as a result of the reduction process.
Preferably the correcting means can cause the reduction process to output
specified reduced image data. Still another object of the Invention is to
provide an image reducing apparatus suitable for hierarchy en- coding. The
above and otherobjects, features, and advantages of the present Invention
will become apparentfrom 40  the following detailed description and the
appended claims with reference to the accompanying drawings. BRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 is a block diagram showing the concept
of the image reduction according to a conventional projecting 45
method; Figs. 2A to 2C are diagrams for explaining a block extraction
according to the projecting method; Figs. 3 and 4 are block diagrams
showing the functions of image reducing apparatuses in the conventional
examples; Fig. 5 is a diagram showing a matrix of a low pass filter in the
case of a reduction ratio of 112; 50      Fig. 6 is a diagram showing a
conventional example of a sequential encoder; Figs. 7A and 7B are diagrams
showing a problem in the conventional example; Fig. 8 is a block diagram
showing an example of an image reducing apparatus provided as a partial
solution to the problem addressed by the present invention. Fig. 9 Is a
block diagram of a correction value arithmetic unit used in the apparatus
of Fig. 8; 55      Fig. 10 is a block diagram showing the first embodiment
of an image reducing apparatus embodying the Invention; Fig. 11 Is a
diagram showing the positions of peripheral reduced pixels; 



Fig. 12 is a block diagram of a correction value arithmetic unit in the
first embodiment; 3    EP 0 372 950 B1 Figs. 13A to 13C are diagrams
showing examples of reference pixel blocks to be corrected; Fig. 14 Is a
block diagram showing the second embodiment of an image reducing apparatus
embodying the invention; Fig. 15 Is a block diagram of a correction value
arithmetic unit in the second embodiment; 5      Fig. 16 is a block diagram
of the third embodiment of an image reducing apparatus embodying the inven-
tion; Figs. 17A to 17C are diagrams showing examples of projection matrices
and Input data of the projecting method; Fig. 18 Is a block diagram of a
correction value arithmetic unit; 10      Fig. 19 is a block diagram
showing the fourth embodiment of an image reducing apparatus embodying the
invention; Figs. 20A and 20B are diagrams showing examples of shapes of
functions f using a threshold value as a variable; Fig. 21 Is a block
diagram for explaining the fifth embodiment embodying the invention; and 15
Fig. 22 is a diagram showing a projection matrix which is used in the fifth
embodiment. Several preferred embodiments of the present invention will be
described hereinbelow. Fig. 8 is a block diagram showing an example of an
image reducing apparatus to which the invention will be applied. Reference
numeral 1 denotesan image of an original size which is Input; 2indicates a
lowpassfilter(LPF); 20   3 a sub sampling unit; 4 a reduced image obtained;
6 a correction value arithmetic unit for obtaining structure information
from the low pass filtered reference pixels of the image of the original
size which was input, for discriminating the necessity of the correction,
and for calculating a correction value; and 7 an adder. Explanation will
now be made on the assumption that the values of the pixels of the image 1
of the original size which is input are expressed by eight bits of 0 to 255
and the reduction size is set to 1/2. The input Image 25 1 is supplied to
the LPF 2 on a 3-line unit basis. The smoothed image is obtained by the
matrix arithmetic op- eration of 3 x 3 by the equation (2). The image 1 is
also input to the correction value arithmetic unit 6. Fig. 9 shows a block
diagram of the correction value arithmetic unit 6. Reference numerals 20a
to 20C denote terminals to input reference pixels which are input to the
LPF 2 30  every line. Reference numerals 21a to 21  Indicate latches for
latching the values of the input pixels and shifting data to the right at
predetermined timings; 22 and 26 adders each for adding nine Inputs; 23 a
divider to divide the input by the numberof reference pixels; 32 a latch to
latch data; 24 a subtracterfor receiving nine minuends and subtracting the
number which was separately input from the nine minuends and outputting the
results, respectively; 25 a square arithmetic unit to output the square
numbers of the nine inputs, respectively; 27 a 35  comparator for
outputting the code of the input having the largest absolute value among
nine inputs; 29 an input terminal; 30 a comparator for comparing two Inputs
and discriminating the magnitudes thereof; 28 a so- lector for receiving
two selection signals, switching three inputs, and outputting; and 31 an
output terminal. At the time point when the pixel data which were input
from the terminals 20a to 20c were stored into the latches 21a to 21i, the
adder 22 obtains the total of the values of the nine pixels and outputs the
result to the 40  divider 23. The divider 23 divides the total of the pixel
values by the total number of pixels (= 9), thereby ob- taining the mean
value. At the next timing, the reference pixel block is shifted to the
latches 21 d to 21 [err] and the mean value which has already been obtained
by the divider 23 is latched into the latch 32. The subtracter 24 obtains
the difference between each pixel value in the latches 21d to 21[err] and
the mean value in the latch 32 and outputs to the square arithmetic unit 25
and comparator 27. 45      The comparator 27 detects the maximum one of the
nine differences which were input and outputs one bit indicative of the
sign of the maximum difference detected (the positive sign is set to "0"
and the negative sign is set to "1"). That is, when the maximum difference
is positive, this means a black thin line and a block including an isolated
point. When it is negative, this means a white thin line and a block
including an isolated point. The square arithmetic unit 25 respectively
squares the nine Inputs and obtains the square differences. 50  The adder
26 obtains the sum of the square differences. The comparator30 compares the
value, e.g., 100,000 which was input from the input terminal 29 with the
sum of the square differences. If the sum is larger than 



the input value, "1" is output If the sum is smaller than the Input value,
"0" is output. Namely, if the sum of the square differences is larger, it
is determined that information to be preserved exists in the block. The
selector 28 switches three inputs and outputs. The three inputs are set to
0+ 100, and -100. When 55  the output of the comparator 30 is set to "1",
the correction is executed. When it is "0", the correction Is not executed.
In the case of executing the correction, if the sign of the output of the
comparator 27 is negative, that Is, "1" the negative correction is
executed. If it is positive, namely, "0", the positive correction is
performed. Therefore, In the case where the correction is not executed, an
output of the selector 28 is set to 0. In the case 4    EP 0 372 950 B1 of
executing the negative correction, it Is set to -100. When performing the
positive correction, it Is setto +100. Those results are output to the
adder 7 in Fig. 8 from the terminal 31. In Fig. 8, the adder 7 adds the
output of the LPF 2 and the correction value from the correction value ar-
ithmetic unit 6, The reduced image 4, reduced by a 1/2 In the vertical and
lateral directions, Is then produced 5   by the sub sampling unit 3. As
mentioned above, the structure information in the reference pixel block
which is referred by the LPF 2 is extracted, a thin line or the like is
detected, and the output of the LPF 2 is corrected. Therefore, the thin
lines such as characters or the like which will be extinguished or faded if
only the LPF 2 is used can be pre- served and a reduced image can be
obtained. 10      Fig. 10 is a function blockdiagram of the first
embodiment of the invention. Reference numeral 51 denotes an Image of an
original size; 52 indicates a low pass filter (LPF); 56 a correction value
arithmetic unit for dis- criminating the necessity of the correction and
calculating a correction value; 57 an adder, 53 a sub sampling unit; 55 a
binarization unit; 59 a buffer to store a part of the reduced image; and 54
a reduced image obtained. Explanation will now be made on the assumption
that the value of each pixel of the image 51 of the original 15  size which
is input is a binary value of "0" (white) or "1" (black) and the reduction
ratio is set to 1/2. The input image 51 is supplied to the LPF 52 on a
3-line unit basis and a smoothed image is obtained by the equation (2)
mentioned above. The image 51 of the original size is also input to the
correction value arithmetic unit 56. In the reduced image which has already
been reduced, the reduced pixels which have already been re- duced of the
previous raster and of the raster which is being processed are temporarily
stored in the buffer 59. 20  Among the reduced pixels, as shown in Fig. 11,
both of a value of a reduced pixel 110x obtained just before the reduced
pixel to be obtained and a value of a reduced pixel 110o at the same
position as the previous raster are also input to the correction value
arithmetic unit 56. Hatched pixels 110a to 110x in Fig. 11 denote reduced
pixels which have already been obtained and a pixel 111a indicates a
reduced pixel to be obtained. At this time, the reduced pixels 110o and
110x are input to the arithmetic unit 56. Fig. 12 shows a block 25  diagram
of the correction value arithmetic unit 56. Reference numeral 40 denotes an
input terminal to input the reference pixel block information of the low
passfilter, 41 an input terminal to input information of peripheral reduced
pixels from the buffer 59; 42a look-up table (LUT) comprising a read only
memory (ROM); 43 a selector for switching one of three inputs and
outputting; and 44 an output terminal. The reference pixel block (nine
pixels) which were input from the input terminal 40 and the peripheral re-
30  duced pixels (two pixels) which were input from the input terminal 41
are input as addresses of the LUT 42. The necessity of the correction is
discriminated from the input 11-bit information and in the case of
correcting, information of two bits indicative of either the negative
correction or the positive correction Is previously stored into the LUT 42.
For instance, when a reference pixel block as shown in Fig. 13A is input,
the reduced pixel value [err]. which 35  is calculated by the LPF 52 on the
basis of the equation (2) is set to 0.375. If the threshold value T is set
to 0.5, the reduced pixel is set to white. However, in the case of
considering the continuity of a line segment, the reduced pixel must be
black because of the necessity of the preservation of the information in
the reduced image. In the case where a reference pixelblock as shown in
Fig. 13B is input, the reduced pixel must be sim- ilarly black in
consideration of the continuity of a line segment. However, in the case of
Fig. 13C, if the pixel 40  indicated by the mark o to be sub sampled is set
to the centre pixel of the reference pixel block, the result of the
projecting method becomes black for the reference pixel block on the left
side of the centre pixel and it becomes black In the case of the reference
pixel block on the right side due to the above reason. In such a case,
there occurs a problem such that the line segment of the width of two
pixels of the image of the original size also corresponds to the width of
two pixels even when the reduced image is obtained. To avoid such a 45
problem, no correction is executed to the projecting method for the
reference pixel block on the right side. That 



is, even If the structures of the reference pixel blocks are substantially
the same structure, both of pixels which are corrected and pixels which are
not corrected exist in dependence on the situation of the peripheral
pixels. In the case of the reference pixel block as shown in Fig. 13B, if
the reduced pixel just before is white, the positive correction is
executed. If it is black, the correction is not executed. Such Information
is previously decided and 50  stored into the LUT 42. The meanings shown by
two bits of an output of the LUT 42 are as shown in Table 1. 55    EP 0 372
950 B1 Table 1 5                      Bits          Meaning 00       No
correction 01       Positive correction 10 10       Negative correction 11
Not used 15 In accordance with the output of the LUT 42, the selector43
switches three inputs and outputs. Three kinds of inputs of 0, +0.5, and
-0.5625 are provided. If the input indicates no correction, 0 is output. In
the case of executing the positive correction, +0.5 Is selected. In the
case of performing the negative correction, -0.5625 is selected. The
selected value is output from the terminal 44 to the adder 57 in Fig. 10 as
a correction value. 20  In Fig. 10, the adder 57 adds the output of the LPF
52 and the correction value. The numbers of pixels in the vertical and
lateral directions are reduced into 1/2 by the sub sampling unit 53. The
reduced pixel values are input to the binarization unit 55 and are compared
with the threshold value T = 0.5, so that the reduced binary image 54 is
obtained. The result Is also output to the buffer 59 and is fed back to the
correction value arithmetic unit 56. 25      As mentioned above, in the
first embodiment, a feature of the pixel block to be processed by the LPF
is decided by using both of the structure Information in the reference
pixel block of the LPF and the information of the reduced pixels which have
already been derived. The thin lines which will be extinguished in the case
of processing by using only the low pass filter are preserved in accordance
with the feature decided, and the thickening of the thin lines which is
caused due to the decision based on only the structure information in the
30  reference pixel block can be prevented. Fig. 14 is a function block
diagram of the second embodiment of the invention. Reference numeral 61
denotes an image of an original size which is input; 62 Indicates a low
pass filter, 68 a latch to adjust the timing; 66 a correction value
arithmetic unit for deciding the necessity of the correction and
calculating a correction value; 67 an adder, 63 a sub sampling unit; 65 a
binarization unit; 64 a reduced 35  image obtained; and 69 a buffer to
store a part of the reduced image. Explanation will now be made on the
assumption thatthe values of the pixels of the image 61 of the original
size which are input are binary values of 0 (white) or 1 (black) and the
reduction ratio is set to 1/2. The input image 61 is supplied to the low
pass filter 62 on a 3-line unit basis. The image value of the smoothed
image is obtained by the equation (2) and latched into the latch 68. The
output result of the low pass filter 62, the 40  reference pixel block, and
the peripheral reduced pixels 110o and 110x asshown in Fig. 11 among the
reduced pixels which have already been reduced from the buffer 69 are
simultaneously input to the correction value arithmetic unit 66. Fig. 15
shows a block diagram of the arithmetic unit 66. Reference numeral 70
denotes a terminal to Input the reference pixel block information of the
low passfilter, 71 Indicates an inputterminal to inputthe information 45
of the peripheral reduced pixels from the buffer 69; 72 a look-up table
(LUT) comprising a ROM; 73 an input terminal to inputthe result ofthe LPF;
74a binaryencoderto binarizean inputvalue on the basisofthe threshold value
T = 0.5; 75 an exclusive OR circuit; 76 and 77 selectors of two inputs and
one output; and 78 an output terminal. The reference pixels (nine pixels)
which were input from the input terminal 70 and the peripheral reduced 50
pixels (two pixels) which were Inputfrom the input terminal 71 are input as
addresses of the LUT 72. The results which have predetermined with respect
to each case from the input 11-bit information in a manner such that in the
case where the correction is unnecessary, the result which was binarized
without any correction is de- rived, while in the case where the correction
is needed, the result which was binarized after completion of the
correction is derived are stored in the LUT 72. When explaining the
examples of Figs. 13A and 13B, in the case 



55  of Fig. 13A, "1", namely, black is output irrespective of the
peripheral reduced pixels. In the case of Fig. 13B, "0" (white) is output
when the result of the reduced pixel on the left side is "1 (black), while
"1" (black) is output when the result Is 0 (white). The output of the LPF
is input from the input terminal 73 and is binarized by the binary encoder
74. The 6    EP 0 372 950 B1 exclusive OR circuit 75 checks to see if the
outputs of the binary encoder 74 and the LUT 72 are different or not, that
is, whether the correction is necessary or not. When an output of the
exclusive OR circuit 75 is 0, the correction is not executed. When it is 1,
the correction is performed. The selector 76 is a 2-input and 1-output
selector. When the result of the LUT 72 is 0, the negative correction
value, namely, -0.3125 is output. When 5   It is 1, the positive correction
value, namely, +0.25 is output. Those correction values are determined in
the following manner. When it is assumed that among the reference pixel
blocks to be subjected to the positive correction, the output of the LPF is
the smallest (0.25) and the differential value between the output value and
the threshold value T = 0.5 is the largest with respect to the block
expressed by the reference pixel block shown in Fig. 13B, 10  the positive
correction value is set to 0.25. On the contrary, the negative image of
Fig. 13B similarly needs to be subjected to the negative correction. When
it is assumed that among the reference pixel blocks to be sub- jected to
the negative correction, the output of the LPF is the largest (0.75) and
the differential value with the threshold value T (= 0.5) is the largest,
the negative correction value is set to -0.3125 because the value after
completion of the correction is lower than 0.5. 15     The selector 77
switches the correction value which was determined as mentioned above and
the output 0 of the correction value in the case of no correction on the
basis of the output of the exclusive OR circuit 74. The switched value is
output from a terminal 78 to the adder 67 in Fig. 14. In Fig. 14, the adder
67 adds the output of the LPF and the correction value. The numbers of
pixels in the vertical and lateral directions are reduced into 1/2 by the
sub sampling unit 63. The reduced pixel values are 20  input to the
binarization unit 65 and compared with the threshold value T= 0.5, so that
the reduced binary image 64 is obtained. The result is also output to the
buffer 69 and is used as information to discriminate the necessity of the
subsequent correction of the pixels. As mentioned above, according to the
second embodiment, by using the structure information in the ref- erence
pixel block of the low pass filter and the information of the reduced
pixels which has already been ob- 25  tained and, further, by using the
output of the LPF, the thin lines which will be extinguished in the case of
using only the LPF are preserved and the thickening of the thin lines which
is caused due to the decision based on only the structure information in
the reference pixel block is prevented. Moreover, by changing the weight
coef- ficient of the LPF and the threshold value for the binarization, the
image quality and the concentration can be controlled. 30      The sub
sampling method in each of the above embodiments is not limited to the
foregoing method. It is also possible to select the centre pixel position
of the LPF and to simultaneously execute the low pass filtering and the sub
sampling. Each correction value and the threshold value for the
binarization are not limited to the foregoing values. The shape and weight
coefficient of the LPF are not limited to the foregoing values. Amethod of
extracting the structure information shown in Fig. 9 is not limited to that
method. The structure information 35  can be also extracted by using a
Laplacian filter, an orthogonal transformation, orthe like. The
characteristics of the image of the original size and the reduction ratio
are also not limited to those mentioned above. The positions of the
peripheral reduced pixels to be referred are not limited to the foregoing
positions. As described above, by correcting the output value of the low
pass filter on the basis of the structure in- formation of the reference
pixels of the low pass filter and, as necessary, the output result of the
LPF and the 40  information of the reduced pixels which have already been
obtained, the fading or extinction of the thin lines in the reduced image
is prevented. The thin lines are regenerated as they are. Thus, the
information can be preserved and the Image quality can be improved. On the
other hand, by changing the threshold value for the binarization, there is
also an advantage such that the concentration can be adjusted with the
image quality held. Further, even in the case where the reduction is
repeated a few number of times and the further smaller 45  reduced image is
obtained, the information can be preserved. Fig. 16 shows the third
embodiment according to the invention. Reference numeral 81 denotes a line
buffer to extract the input binary image data on a block unit basis of 3 x
3 pixels; 82 indicates a projection value cal- culator to calculate a
projection value in accordance with the matrix of the low pass filter which
is stored in a 



memory 85; 83 a correction value calculator for detecting a special pattern
and outputting a correction value; 50  87 an adder; 84 a comparator for
binarization to binarize an output of the adder 87 on the basis of a
threshold value stored in a memory 86; and 88 an input line of reference
data other than the block data of 3 x 3. The blockdata [err] to [err] (Fig.
2B) of 3x3 which are outputfrom the line buffer 81 are input to the
projection value calculator 82 and the correction value calculator 83. The
projection value calculator 82 calculates the projection value sum by the
following equation In accordance with matrix values [err] to [err] as shown
in Fig. 55  2C In the memory 85. 7    EP 0 372 950 B1 [err] 5 The
correction value calculator 83 uses the block data [err] to [err] from the
line buffer 81 and the reduced pixels which have already been obtained as
reference pixel data and outputs a correction value mod in accor- dance
with those data. The adder 87 adds the values of sum and mod, thereby
obtaining a correction projection value (sum + mod). (sum + mod) is
binarized by the comparator 84 on the basis of the threshold value in the
10 memory 86 and 1 or 0 is output. The contents of the threshold value
memory 86 and matrix memory 85 are variable and are used for ad- justment
of the image quality of the reduced image. For instance, assuming that a
concentration parameter is set to p, the matrix values [err] to [err] as
shown in Fig. 2C are expressed by the following equation. 15
[err] 20 [err] is set to a function of p in a form like a preset value. In
the ordinary projecting method such that the matrix of the low pass filter
of the projecting method has a form as shown in Fig. 17A and the threshold
value is set to 8, projection values of 4 and 6 are obtained for Input
images as shown in Figs. 17B and 17C, respectively. Therefore, since the
threshold value is 8, both of 25  the reduced data are set to 0 (white),
causing the thin lines to be extinguished. Therefore, correction is per-
formed so that both of them are set to 1 (black). In this case, it is
sufficient to select a correction value of 4 or more for Fig. 17B and a
correction value of 2 or more for Fig. 17C. Patterns such that the
preferable correction is not executed in the case where the correction is
performed on the basis of the ordinary projecting method such as Figs. 17B
and 17C, or the like assume a correction 30  objective pattern (pattern to
be corrected). As an example of such a pattern, the patterns as shown in
Figs. 17B and 17C, and the like are provided to prevent the extinction of
the thin lines. In addition to them, a pattern to preserve the half tones
orthe like can be mentioned. The correction value calculator83 is provided
to detect the input of such a pattern when it is input and to output a
correction value. In addition to the matrix of the projecting method which
is input to the correction value calculator 83, as 35  shown in Fig. 11,
both of the value of the reduced pixel 11 Ox obtained just before the
reduced pixel to be ob- tained and the value of the reduced pixel 1100 at
the same position as the previous raster among the reduced pixels which
have already been obtained are input to the calculator 83. In Fig. 11, the
hatched pixels 110a to 11 Ox are the reduced pixels which have already been
obtained. Ref- erence numeral 111a indicates the reduced pixel to be
obtained. At this time, the reduced pixels 110o and 11Ox 40  are Input to
the arithmetic unit 83. Fig. 18 shows a block diagram of the correction
value calculator 83. Reference numeral 90 denotes an input terminal to
input block data of a matrix; 91 indicates an Input terminal to input the
information of the per- ipheral reduced pixels from the reference data
input line 88; 92 a look-up table (LUT) comprising a read only memory
(ROM); 93 a selector for selecting one of three inputs and outputting; and
94 an output terminal. The 45  block data (nine pixels) which was inputfrom
the inputterminal 90 and the peripheral reduced pixels (two pixels) which
were input from the input terminal 91 are input as addresses of the LUT 92.
Information of two bits in- dicative of either the negative correction or
the positive correction in the case of executing the correction by
discriminating the necessity of the correction on the basis of the input
11-bit information is previously stored In the LUT 92. 50     The meanings
which are expressed by two bits of the output of the LUT 92 are as shown in
Table 2. 55 8  



EP 0 372 950 B1 Table 2 Bits          Meaning 00       No correction 01
Positive correction 10 10       Negative correction 11       Not used 15 In
accordance with an output of the LUT 92, the selector 93 switches three
inputs and outputs. Three kinds of inputs of 0, +8, and -8 are provided. In
the case where the input indicates no correction, 0 is output. In the case
of correcting the positive correction, +8 is selected. In the case of
performing the negative correction, - 8 is selected. The selected value is
output as a correction value mod from the terminal 94 to the adder 87 in 20
Fig. 16. According to the third embodiment, the extinction of the thin
lines which is caused In the case of using only the projection method using
the low pass filter can be prevented by executing the positive or negative
correction to the projection value in the case of a predetermined special
pattern. Fig. 19 shows the fourth embodiment according to the invention.
Reference numeral 81 denotes the line 25  bufferfor extracting the input
binary image data on a block unit basis of 3 x 3; 82 indicates the
projection value calculator to calculate a projection value In accordance
with a matrix of the low pass filter stored in the memory 85; 83' a
correction value calculator to detect a special pattern and output a
correction value; 87 the adder; 84 the comparator for binarization to
binarize an input data in accordance with the threshold value stored in the
memory 86; and 88 the input line of the reference data other than the block
data of 3 x 3. 30     The block data [err] to [err] of 3 x 3 which are
output from the line buffer 81 are input to the projection value calculator
82 and the correction value calculator 83'. The projection value calculator
82 calculates a projection value by the equation (3) on the basis of the
matrix values [err] to [err] in the memory 85. The correction value
calculator 83' outputs the correction value mod in accordance with the data
[err] to [err] and, as necessary, the reduced pixels and the other
reference pixel data which are inputfrom the reference 35  data input line
88, and the threshold value In the memory 86. The correction value which is
output here Is a function of the threshold value T stored in the memory 86
and such a function assumes f(T). That is, in the third embodiment,
assuming thatacorrection value M(A) was outputforacertain inputpatternA,
the correction value in the embodiment for the same pattern A is set to
f(T) x M(A). On the other hand, the content of the matrix memory 85 is
variable and is used to adjust the image quality 40  of the reduced image.
The values [err] to [err] of the matrix are the function of the
concentration parameter p as shown in the equation (4). The correction
value f(T) has a form as shown in, for instance, Fig. 20A or 20B. At this
time, although the magnitude of the correction value can be controlled due
to a change in threshold value T, since the threshold value varies, the
concentration of the image also changes. On the other hand, 45  since the
concentration can be independently adjusted by a change in p, by
simultaneously changing both of p and T, the effective degree of the
correction and the image concentration can be adjusted, respectively. Fig.
20A shows the case where the value of f(T) is simply increased with an
increase in T. Fig. 20B shows the case where the increase or decrease in
value of f(T) is adaptively controlled in accordance with a change range of
the value of T. 50     If the reducing operation having the correcting
function as shown in the above embodiment is applied to the sequential
regeneration encoding system as shown in Fig. 6, there is a tendency such
that as the image is reduced, even fora  high order reduced image, the
corrected reduced pixels preserve the information as well. That is, if the
image has once been regenerated as thin lines, they also remain as thin
lines even in the high order reduced image. Therefore, in such a portion,
the statistic characteristics as an image are lost by the cor- 55  rection
and a deterioration occurs as noises. In such a case, It Is preferable to
paint out the image in white or black in order to eliminate the noises.
Fig. 21 is a block diagram showing a construction of the fifth embodiment.
Reference numeral 120 indi- cates a frame memory to store a full resolution
image (image of an original size); 121 a frame memory to store    



EP 0 372 950 B1 a 1/2 reduced image; 122 a frame memory to store a 1/4
reduced image; and 123 a selector. Assuming that inputs from the frame
memories 120 and 121 are set to A and B, the selector 123 selects and
outputs either Aor B. Reference numeral 124 also denotes a selector.
Assuming thatoutputs to the frame memories 121 and 122 are set to C and D,
the selector 124 outputs the input signal to either C or D. 5
Reference numeral 125 denotes a reducing apparatus; 127 indicates a matrix
memory; 126 a threshold value memory; and 128 a counter to obtain the
number of use times of the reducing apparatus. First, the counter 128 is
reset to 0. Next, the selector 123 selects the input A in accordance with
the input of 0 from the counter 128 in order to reduce the full resolution
image of the original size. The selector 124 also selects the output C in
accordance with the input of 0 from the counter 128. For convenience of
explanation, 10  it is assumed that the reducing apparatus 125 shown In the
foregoing fifth embodiment (Fig. 19) is used. The matrix memory 127 and
threshold value memory 126 receive an output of the counter 128 and the
memory 127 supplies a matrix as shown in Fig. 17Ato the reducing apparatus
125. The memory 126 outputs a threshold value of "8". The 1/2 reduced image
obtained as mentioned above is written into the frame memory 121. According
to the 1/2 reduced image, the extinction of the thin lines is prevented by
the foregoing correcting 15  process. Next, the countvalue of the counter
128 is counted up by "1" and is setto "1". Thus, the selector 123 selects
the input B and the selector 124 selects the output D in order to further
reduce the 1/2 reduced image. The matrix memory 127 outputs a matrix having
a high smoothing degree as shown in Fig. 22 to the reducing ap- paratus
125. The threshold value memory 126 outputs a threshold value T = 6 to the
reducing apparatus 125. 20  The threshold value T = 6 is a value within a
range between two vertex points [err] and [err] of the f(T) in Fig. 20B.
Thus, in the resultant 1/4 reduced image, when a special pattern to be
corrected was input, the correction is executed. However, for a pattern
which is not corrected, the smoothing degree is raised by the matrix and,
further, the threshold value is set to a lower value, so that the image is
painted out in black. On the other hand, it Is assumed that the threshold
value memory 126 outputted a threshold value T = 4 and that the threshold
25  value T = 4 was located on the further left side than the left vertex
point [err] of the f(T) In Fig. 20B. In this case, in the resultant 1/4
reduced image, the pattern which is not corrected is further painted out in
black than the case of the threshold value T = 6 and a part of the pattern
to be corrected cannot be also completely corrected and is painted out in
black because the correction value is set to a small value. As mentioned
above, the noises which are generated by repetitively executing the
reduction a plurality of 30  number of times can be extinguished by
changing the matrix content of the low pass filter and the threshold value
for the binarization every reduction or every plurality of number of
reduction times and the user can con- trol the image quality according to
the fifth embodiment. As described above, by providing the correcting means
for the projecting method, the binary image can be reduced while
eliminating the drawback of the projecting method such as an extinction of
the thin lines or 35  the like. On the other hand, by expressing the
correction value by a function of the threshold value by using a variable
threshold value or a variable matrix, the correction amount and the
concentration can be indepen- dently adjusted. On the other hand, in the
case of repeating the reduction, the noises which are generated can be
eliminated at a necessary stage. Although several preferred embodiments
have been described above, the present invention is not limited 40  to the
foregoing embodiment but many modifications and variations are possible
within the scope of the ap- pended claims of the Invention. Claims 45 1. An
apparatus for reducing an input image comprising: means (51;61;81) for
receiving said input Image which is operable to Input image data
correspond- ing to a succession of pixels of interest and peripheral pixels
thereof in said input image; reducing means (52,53,55;62,63,65;82,84-86)
operable to generate reduced output image data for 50      a current pixel
of Interest by using a reduction process which uses said Input image data
of said current pixel of Interest and peripheral pixels thereof;
characterised in that: holding means (59;69) is provided for holding the
reduced output image data for previous pixels of interest in said input
image; and 55           in that said reducing means executes the reduction
process with reference to said reduced image data generated for previous
pixels of interest in said input image held within said holding means, in
addition to said Image data for the current pixel of interest and
peripheral pixels thereof. 10 



EP 0 372 950 B1 a 1/2 reduced image; 122 a frame memory to store a 1/4
reduced image; and 123 a selector. Assuming that inputs from the frame
memories 120 and 121 are set to Aand B, the selector 123 selects and
outputs either A or B. Reference numeral 124 also denotes a selector.
Assuming that outputs to the frame memories 121 and 122 are set to C and D,
the selector 124 outputs the input signal to either C or D. 5  Reference
numeral 125 denotes a reducing apparatus; 127 indicates a matrix memory;
126 a threshold value memory; and 128 a counter to obtain the number of use
times of the reducing apparatus. First, the counter 128 is reset to 0.
Next, the selector 123 selects the input A in accordance with the input of
0 from the counter 128 in orderto reduce the full resolution image of the
original size. The selector 124 also selects the output C in accordance
with the input of 0 from the counter 128. For convenience of explanation,
10  it is assumed that the reducing apparatus 125 shown in the foregoing
fifth embodiment (Fig. 19) is used. The matrix memory 127 and threshold
value memory 126 receive an output of the counter 128 and the memory 127
supplies a matrix as shown in Fig. 17Ato the reducing apparatus 125. The
memory 126 outputs a threshold value of "8". The 1/2 reduced image obtained
as mentioned above is written into the frame memory 121. According to the
1/2 reduced image, the extinction of the thin lines is prevented by the
foregoing correcting 15  process. Next, the count value of the counter 128
is counted up by "1"  and is setto"1". Thus, the selector 123 selects the
input B and the selector 124 selects the output D in order to further
reduce the 1/2 reduced image. The matrix memory 127 outputs a matrix having
a high smoothing degree as shown in Fig. 22 to the reducing ap- paratus
125. The threshold value memory 126 outputs a threshold value T = 6 to the
reducing apparatus 125. 20  The threshold value T = 6 is a value within a
range between two vertex points [err] of the f(T) in Fig. 20B. Thus, in the
resultant 1/4 reduced image, when a special pattern to be corrected was
input, the correction is executed. However, for a pattern which is not
corrected, the smoothing degree is raised by the matrix and, further, the
threshold value is setto a lowervalue, so thatthe image is painted out in
black. On the other hand, it is assumed that the threshold value memory 126
outputted a threshold value T = 4 and that the threshold 25  value T = 4
was located on the further left side than the left vertex point [err] of
the f(T) in Fig. 20B. In this case, in the resultant 1/4 reduced image, the
pattern which is not corrected is further painted out in black than the
case of the threshold value T = 6 and a part of the pattern to be corrected
cannot be also completely corrected and is painted out in black because the
correction value is set to a small value. As mentioned above, the noises
which are generated by repetitively executing the reduction a plurality of
30  number of times can be extinguished by changing the matrix content of
the low pass filter and the threshold value for the binarization every
reduction or every plurality of number of reduction times and the user can
con- trol the image quality according to the fifth embodiment. As described
above, by providing the correcting means for the projecting method, the
binary image can be reduced while eliminating the drawback of the
projecting method such as an extinction of the thin lines or 35  the like.
On the other hand, by expressing the correction value by a function of the
threshold value by using a variable threshold value or a variable matrix,
the correction amount and the concentration can be indepen- dently
adjusted. On the other hand, in the case of repeating the reduction, the
noises which are generated can be eliminated at a necessary stage. Although
several preferred embodiments have been described above, the present
invention is not limited 40  to the foregoing embodiment but many
modifications and variations are possible within the scope of the ap-
pended claims of the invention. Claims 45 1. An apparatus for reducing an
input image comprising: means (51;61;81) for receiving said input image
which is operable to input image data correspond- ing to a succession of
pixels of interest and peripheral pixels thereof in said input image;
reducing means (52,53,55;62,63,65;82,84-86) operable to generate reduced
output image data for 50      a current pixel of interest by using a
reduction process which uses said input image data of said current pixel of
interest and peripheral pixels thereof; characterised in that holding means
(59;69) is provided for holding the reduced output image data for previous
pixels of interest in said input image; and 55           in that said
reducing means executes the reduction process with reference to said
reduced image 



data generated for previous pixels of interest in said input image held
within said holding means, in addition to said image data for the current
pixel of Interest and peripheral pixels thereof.    EP 0 372 950 B1 2. An
apparatus according to claim 1, wherein said reducing means executes said
reducing process by filter processing said image data. 3. An apparatus
according to claim 1, wherein said reducing means comprises: 5       filter
means (52;62) operable to generate smoothed image data from said input
Image data; correcting means (56,57;66,67), responsive to said Input image
data forthe current pixel of interest and to said reduced output image data
generated for previous pixels of Interest held in said holding means,
operable to correct said smoothed image data from said filter means (52;
62); and subsampling means (53;63) for generating said reduced output image
data for the current pixel of 10      Interest from said corrected smoothed
Image data. 4. An apparatus according to claim 1, wherein said reducing
means comprises: projection value calculating means (82) operable to
generate uncorrected reduced image data from said input image data; and 15
correcting means (83,87;83',87) responsive to said Input image data for the
current pixel of interest and to said reduced output image data generated
for previous pixels of interest held in said holding means, operable to
correct the output of said projection value calculating means (82), to
generate said reduced output image data for the current pixel of interest.
5. An apparatus according to claim 3 or 4, wherein said correcting means
comprises determining means 20      (42;72;92) for determining what
correction Is required. 6. An apparatus according to claim 5, wherein said
determining means Is operable to determine whether an inadequate reduction
process is expected to be executed by said reducing means. 25  7. An
apparatus according to claim 6, wherein said determining means is operable
to determine whether an image represented by the image data disappears as a
result of reduction by said reducing means. 8. An apparatus according to
any one of claims 3-7, wherein said correcting means is operable to cause
said reducing means to output specified reduced image date. 30 9. A method
of reducing an input image comprising: a step of receiving said Input image
and generating input image data corresponding to a succession of pixels of
interest and peripheral pixels thereof in said input image; and the step of
generating reduced output image data for a current pixel of interest by a
reduction proc- 35      ess; characterised by; a step of holding reduced
output image data for previous pixels of interest in said input Image; and
wherein said reduction process executes the reduction in dependence upon
said reduced output image data 40       for previous pixels of interest In
said input Image, In addition to said Input image data for the current
pixel of interest and the peripheral pixels thereof. PatentansprOche 45 1.
Reduziervorrichtung fOr sin eingegebenes B1d, mit: einem Mittel (51; 61;
81) zum Eimpfang des eingegebenen Bildes, das zur Bliddateneingabe gemas
einerAufeinanderfolge von beteiligten PIxeln und peripheren Pixeln des
eingegebenen Bildes betriebs- berelt ist; so           einem Reduziermittel
(52, 53, 55; 62, 63, 65; 82, 84 - 86), das zur Erzeugung reduzierter Ausga-
bebilddaten fOr sin aktuelles beteiligtes Pixel unter Verwendung sines die
elngegebenen Bliddaten des aktuellen, beteiligten Pixels und deren
periphere Pixel benutzenden VerWeinerungsvorganges betriebs- berelt Ist;
dadurch gekennzielchnet, daB: 5             ein Haltemittel (59; 69) zum
Halten der ausgegebenen Bliddaten fOr vorangehende beteiligte Pixel des
eingegebenen Bildes vorgesehen eta und daB das Reduziermittel den
Verldeinerungsvorgang bezflgllch der reduzierten Bilddaten ausflhrt, die
flirvorangehende beteiligte Pixel in dem eingegebenen, im Haltemittel
gehaltenen Bild zusdtziich zu den 



11    * C   L   M   S Bilddaten fOr des aktuelle beteiligte Pixel und deren
periphere Pixel ausfilhrt. 2. Vorrichtung nach Anspruch 1, deren
Reduziermittel den Reduziervorgang durch Filterverarbeitung der Bilddaten
ausfuhrt. 5 3. Vorrichtung nach Anspruch 1, deren Reduziermittel
ausgestattet ist mit: einem Filtermittel (52; 62 zur Erzeugung geglittater
Bilddaten aus den eingegebenen Blildaten; einem Korrekturmittel (58, 57;
88, 87), das auf die eingegebenen Bilddaten fur das aktuelle betel- Iigte
Pixel und auf die reduzierten ausgegebenen, fOr vorhergehende beteiligte
Pixel in dem Haltemittel 10      gehaltene Bilddaten anspricht, urn die vom
Filtermittel (52; 82) geglitteten Bilddaten zu korrigieren; und mit einem
Unterabtastmittel (53; 63), das aus den korrigierten geglatteten Bilddaten
reaiuzierten Aus- gangsbilddaten fOr das aktuelle beteiligte Pixel erzeugt.
4. Vorrichtung nach Anspruch 1, deren Reduziermittel ausgestattet ist mit:
15            elnem Projektionswert- Rechenmittel (82), des aus den
eingegebenen Bilddaten unkorriglerte, re- duzierte Bilddaten erzeugt; und
mit einem Korrekturmittel (83, 87; 83', 87), das auf die eingegebenen
Bilddaten fOr des aktuelle be- teiligte Pixel und auf die reduzierten
ausgegebenen, fOrvorhergehende betelllgte Pixel In dem Haltemittel
gehaltene Bliddaten zur Korrektur des Ausgangssignals des Projektionswert-
Rechenmittels (82) an- spricht, urn die reduzierten Ausgabebliddaten frr
das aktuelle, beteiligte Pixel zu erzeugen. 5.  Vorrichtung nach Anspruch 3
oder 4, deren Korrekturmittel ein die erforderliche Korrektur festlegendes
Bestimmittel (42; 72; 92) enthalt. 25  6. Vorrichtung nach Anspruch 5,
deren Bestimmittel zur Bestimmung, ob ein inadaquatervom Reduziermit- tel
auszuffhrender Verkleinerungsvorgang zu erwarten ist, betriebefihig ist. 7.
Vorrichtung nach Anspruch 6, deren Bestimmmittel zur Bestimmung, ob ein
durch die Bilddaten darge- stelltes Bild als Ergebnis-der Verkleinerung
durch die Reduziermittel verschwindet, betriebsfahig ist. 30 8. Vonichtung
nach einem der AnsprOche 3 - 7, deren Korrekturmittel zur Veranlassung der
Reduziermittel zur Ausgabe spezifizierter reduzierter Bilddaten
betriebsfahig ist. 9. Verfahren zur Reduzierung elnes eingegebenen Bildes
mit den Verfahrensschitten: 95            Empfang des eingegebenen Bildes
und Erzeugung von Bilddaten in der Reihenfolge beteiligter Pi- xel und
deren peripherer Pixel Im eingegebenen Bild; und Erzeugung reduzierter
Ausgabebilddaten fOr ein aituelles beteiligtes Pixel durch einen Verideine-
rungsvorgang; gekennzelchnet durch den Verfahrensechritt: j   40
Halten reduzierter ausgegebener Bilddaten vorheriger beteillgter Pixel des
eingegebenen Bildes; und n    wobei der Verkieinerungsvorgang die
Verkielnerung In AbhAnglgkeit der reduzierten ausgegebe- nen Bliddaten ffr
vorherge beteiligte Pixel in dem eingegebenen Bild zusatzlich zu den
eingegebenen Bliddaten fOr das aktuelle, beteligte Pixel und deren
periphere Pixel ausf~hrt. 45 Revendlcations 1. Appareil pour reduire une
image d'entree comprenant: 5D            un moyen (51; 61; 81) pour
recevoir ladite image d'entree, qui peutfonctionner pour introduire des
donnees d'image correspondant a une succession de pixels int6ressants et de
pixels a la periph6rie de coeux-ci dans ladite image d'entr6e; un moyen de
reduction (52, 53, 55; 62, 63, 65; 82, 84-86) pouvant fonctionner pour
gen6rer des donn6es d'lmage de sortie reduite pour un pixel en cours
int6ressant en utilisant un proc6d6 de reduction 55       qui utilise
lesdites donn6es d'lmage d'entree du pixel en cours int6ressant et des
pixels A la periph6rie de celul-ci; caract6rise en ce que: un moyen de
maintien (59; 69) est utilise pour maintenir les donnees d'image de sortie
reduite pour 12 



los pixels interessants pr6cedents dons ladite image d'entr6e; et en ce quo
ledit moyen de reduction execute le proced6 de reduction en se r6ferant
auxdites don- n6es d'image reduibt gen6rees pour les pixels interessants
precedents dans ladite image d'entree main- tenue dans ledit moyen de
maintien, en plus desdites donnees d'imago pour le pixel en cours et les
pixels ;5      b la periphefie do colui-ci. 2. Appareil selon la
revendication 1, dans loquel ledit moyen de reduction ox6cutb ledit procd6
de reduction par un traitement par filtrage desdites donnees d'imago. 0 3.
Appareil solon la revendicatlon 1, dans loquel ledit moyen de r6duction
comprend: un moyen de filtrage (52; 82) pouvantfonctionner
pourg6nerordesdonn6es d'image lissees A par- tir desdites donnees d'image
d'entr6e; un moyen de correction (56, 57; 66, 67), sensible auxdites
donn6es d'image d'entree pour le pixel interessant en cours et auxdites
donn6es d'image de sortie reduitb gener6es pour les pixels int6ressants s5
prec6dents maintenus dans ledit moyen do maintien, pouvant honctionner pour
corriger lesdites donn6es d'image liss6ees on provenance dudit moyen de
filtrage (52; 62); et un moyen (53; 63) de sous-echantillonnage pour
gen6ror lesdites donn6ees d'image de sortie re- duibt pour Is pixel
int6ressant en cours A partir desditbs donnees d'image ibse6es corrig6es.
4. Appareil selon la revendlcation 1, dans lequel ledit moyen de r6duction
comprend: un moyen (82) de calcul do valour de projection pouvant
fonctionner pour generer des donn6es d'image reduibt non corrigees A partir
desdites donn6es d'image d'entree; et un moyen do correction (83, 87; 83',
87') sensible auxdites donnees d'image d'ontr6e pour Is pixel interessant
en cours et auxdites donn6es d'image de sortie reduito gen6rees pour lee
pixels interessants 25      pr6cedents maintenus dans ledit moyen de
maintlen, pouvant fonctionnor pour corriger la sortie dudit moyen (82) do
calcul de valeur do projection, afin de gonerer loadites donnees d'image de
sortie r6duite pour Io pixel int6ressant en cours. 5. Apparell selon la
revendicatlon 3 ou 4, dans loquel ledit moyen de correction comprend un
moyen de d6- termination (42; 72; 92) pour dtebrminer quello correction eat
necessaire. 30 6. Appareil selon la revendication 5, dans lequel ledit
moyen de ditermination pout fonctionner pour d6btr- minor si un procde de
rhduction lnapproprie doit Atre ex6cut6 par ledit moyen do reduction. 7.
Appareil selon la revendication 6, dans lequel ledit moyen de determination
pout fonctionner pour d6ter- 35      miner si uno image repr6sent6e par des
donnees d'image disparatt A la suite de la reduction par ledit moyen de
reduction. 8. Appareil solon 'une quelconque does revondications 3-7, dans
loquel ledit moyen do correction pout fonc- tionner pour conduire ledit
moyen de r6duction A d6livrer des donn6es sp6cif ies d'image reduite. J)
40 9. Procede de reduction d'une image d'entr6e comprenant: une etape do
rhception de ladite image d'entr6e et de gen6ration do donnees d'image
d'entree correspondent A une succession de pixels Interessants et de pixels
A la periph6rie de ceux-ci dans ladito image d'entr6e; et 45
I'etape de gen6ratlon de donnees d'image de sortie reduite pour un pixel
int6ressant en cours par un procede de reduction; caracterise par une 6tape
de maintien desdites donn6es d'image de sortie reduite pour les pixels
int6ressants pre- cedonts dans ladite image d'entr6e; et dans loquel 50
ledit proced6 de reduction ex6cutb la reduction en fonction desdites
donnees d'image de sortie r6duite pour les pixels interessants pr6cedents
dans ladite image d'entrbe, en plus desdites donn6ees d'image d'ontr6e pour
le pixel interessant en cours et les pixels A la periph6rie de colul-cL. 55
13    


