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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Japanese Pat-
ent Application No. 2010-222815.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an image proc-
essor.

Description of the Background Art

[0003] In the past, there have been several attempts
of improving image processors. For example, Chen J C
et al. in their document "CRISP: Coarse-Grained Recon-
figurable Image Stream Processor for Digital Stream
Cameras and Camcorders" disclose a reconfigurable al-
gorithmic architecture in an image processor for RGB
processing in order to achieve a high degree of flexibility
for various algorithms at low cost and high processing
capability. This document, however, confines itself to the
conceptual, abstract level, referring to "reconfigurable in-
terconnection" linking the various functional units of the
image processor.
[0004] Similarly, Singh et al. in their publication "Mor-
phosys: An integrated reconfigurable system for data-
parallel and computation intensive applications" empha-
sizes the importance of reconfigurable interconnections
when aiming to improve the flexibility in RGB processing.
[0005] The same holds true for Lanuzza et al. "A new
reconfigurable Coarse-Grain Architecture for multimedia
applications".
[0006] JP2000-236473A discloses an image proces-
sor that performs image processing with a real-time
processing unit and a CPU. The real-time processing unit
includes multiple processing units that perform different
image processing on image data, and performs real-time
image processing (general image processing) on image
data received from the imaging element. The image data
processed by the real-time processing unit is stored in a
memory. The CPU performs image processing other than
the general image processing (exceptional image
processing) on the image data stored in the memory, by
means of software processing.
[0007] The real-time processing unit of the image proc-
essor disclosed in JP2000-236473A includes multiple
processing units, each of the processing units having
multiple computing cells connected in a predetermined
order in accordance with processing. The image proces-
sor disclosed in JP2000-236473A has a disadvantage
that it does not allow free setting of the relation of con-
nection of the computing cells within each of the process-
ing units, allowing each of the processing units to perform
preset processing only.

[0008] Moreover, the processing units of the image
processor disclosed in JP2000-236473A are connected
in a preset order so as to realize a specific flow of proc-
esses of the general image processing. Thus changing
the order of processing by the processing units requires
a loop between the real-time processing unit and the
memory to store in the memory image data processed
by one of the processing units that performs certain
processing and read from the memory target image data
of another one of the processing units that performs a
subsequent processing. Therefore, when severe change
in the order of processing is desired, the number of times
that the loop is repeated increases, which causes a prob-
lem that time required for processing is increased.

SUMMARY OF THE INVENTION

[0009] It is an object of the present invention to provide
an image processor that achieves flexible setting of types
and orders of processing of image data, and prevents
increase in the time required even when types and orders
of processing are changed.
[0010] An image processor according to an aspect of
the present invention includes a computing unit that per-
forms computing of image data, a data input unit that
inputs the image data to the computing unit, a data output
unit that outputs the image data computed by the com-
puting unit, and a setting unit. The computing unit in-
cludes computing cells including multiple types of com-
puting cells, input domain selectors, and at least one out-
put domain selector. Input of each of the input domain
selectors is connected to output of each of the computing
cells and output of the data input unit, output of each of
the input domain selectors is connected to input of the
respective computing cells, input of the output domain
selector is connected to output of each of the computing
cells, and output of the output domain selector is con-
nected to input of the data output unit. The setting unit
sets the input domain selectors and the output domain
selector so that image data inputted by the data input
unit to the computing unit on which desired computing
has been performed by at least one desired computing
cell among the computing cells is outputted from the data
output unit.
[0011] The computing unit includes computing cells in-
cluding the multiple types of computing cells, the input
domain selectors, and the at least one output domain
selector. Then the setting unit sets the input domain se-
lectors and the output domain selector so that image data
inputted by the data input unit to the computing unit on
which desired computing has been performed by the at
least one desired computing cells among the computing
cells is outputted from the data output unit. Therefore, a
circuit that realizes the intended processing is configured
by setting the input domain selectors and the output do-
main selector in accordance with the intended process-
ing, which achieves flexible setting of types and orders
of processing of image data. Even when types and orders
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of processing are changed, one-pass processing is fea-
sible as long as there are sufficient functions of the com-
puting cells, and thus a loop between the image process-
ing unit and the memory unit is avoidable. This prevents
increase in the time required. When one-pass processing
is not possible, the intended processing can be still real-
ized by loops, and also in such a case, the number of
loops is reduced significantly, and thus increase in the
time required is prevented.
[0012] Preferably, each of the computing cells includes
input terminals and input channel selectors. Output of
each of the input channel selectors is connected to the
respective input terminals, and each input of the input
channel selectors is connected to output of one of the
input domain selectors. The setting unit sets the input
channel selectors so that image data of a desired channel
is selected from image data of multiple channels inputted
by one of the input domain selectors to each of the input
channel selectors, and the selected image data is input-
ted to the respective input terminals.
[0013] Each computing cell includes the input termi-
nals and the input channel selectors. The setting unit sets
the input channel selectors so that image data of a de-
sired channel is selected from the image data of multiple
channels inputted by one of the input domain selectors
to each of the input channel selectors, and the selected
image data is inputted to the input terminals. Such a con-
figuration that allows the input channel selectors to select
a channel achieves flexible setting of types and orders
of processing of image data.
[0014] Preferably, the computing unit further includes
at least one output channel selector. Input of the output
channel selector is connected to output of the output do-
main selector, and output of the output channel selector
is connected to input of the data output unit. The setting
unit sets the output channel selector so that image data
of a desired channel is selected from image data of mul-
tiple channels inputted by the output domain selector to
the output channel selector, and the image data is input-
ted to the data output unit.
[0015] The computing unit includes at least one output
channel selector. The setting unit sets the output channel
selectors so that image data of a desired channel is se-
lected from image data of multiple channels inputted by
the output domain selector to the output channel selector,
and the selected image data is inputted to the data output
unit. Such a configuration that allows the output channel
selector to select a channel achieves flexible setting of
types and orders of processing of image data.
[0016] Preferably, the computing cells include an inte-
gration cell that integrates image data outputted from at
least two of the computing cells.
[0017] Having such an integration cell within the com-
puting unit achieves flexible setting of types and orders
of processing of image data.
[0018] Preferably, the computing cells include a delay
cell that allows a delay amount to be set.
[0019] Having such a delay cell that allows a delay

amount to be set within the computing unit achieves flex-
ible setting of types and orders of processing of image
data.
[0020] Preferably, the computing cells include delay
cells that differ in delay amounts.
[0021] Having such delay cells that differ in delay
amounts within the computing unit achieves flexible set-
ting of types and orders of processing of image data.
[0022] Preferably, the computing cells include a spatial
filtering cell that allows the number of taps to be set.
[0023] Having such a spatial filtering cell that allows
the number of taps to be set within the computing unit
achieves flexible setting of types and orders of process-
ing of image data.
[0024] Preferably, the number of taps of the spatial fil-
tering cell is set at either one of a first value and a second
value smaller than the first value, and the spatial filtering
cell is used independently as multiple spatial filters, when
the number of taps of the spatial filtering cell is set at the
second value.
[0025] This achieves effective use of the spatial filter-
ing cell, and also achieves flexible setting of types and
orders of processing of image data.
[0026] Preferably, the spatial filtering cell includes a
spatial filter that allows a coefficient to be set and a spatial
filter with a fixed coefficient.
[0027] Having the spatial filter that allows a coefficient
to be set achieves flexible setting of types and orders of
processing of image data. Having the spatial filter with a
fixed coefficient avoids increase in circuit size compared
with a case where all the spatial filters allow a coefficient
to be set.
[0028] Preferably, the computing cells include a matrix
computing cell that allows an order to be set.
[0029] Having such a matrix computing cell that allows
an order to be set within the computing unit achieves
flexible setting of types and orders of processing of image
data.
[0030] Preferably, the computing cells include a multi-
function cell that performs multiple types of computing.
[0031] Having such a multifunction cell that performs
multiple types of computing within the computing unit
achieves flexible setting of types and orders of process-
ing of image data.
[0032] Preferably, at least one of the computing cells
receives input of image data of multiple channels and
allows setting to perform desired computing on image
data of a first channel for output, while outputting image
data of a second channel without performing desired
computing.
[0033] Having such a path where image data of the
second channel is outputted without computing achieves
flexible setting of types and orders of processing of image
data.
[0034] Preferably, the computing cell delays output of
image data of the second channel by a delay amount
equivalent of time required for desired computing on im-
age data of the first channel.
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[0035] This enables the computing cell to output image
data of the first channel on which computing is performed
and image data of the second channel on which comput-
ing is not performed at the same time.
[0036] Preferably, the computing cell allows setting to
output image data of the first channel without performing
desired computing.
[0037] Having such a path where image data of the
first channel is outputted without computing achieves
flexible setting of types and orders of processing of image
data.
[0038] Preferably, the computing unit further includes
an accumulator cell as one of the computing cells that
outputs no image data.
[0039] Having such an accumulator cell within the com-
puting unit achieves flexible setting of types and orders
of processing of image data.
[0040] Preferably, the computing unit further includes
a histogram cell as one of the computing cells that outputs
no image data.
[0041] Having such a histogram cell within the com-
puting unit achieves flexible setting of types and orders
of processing of image data.
[0042] Preferably, the data input unit inputs image data
received from a memory unit to the computing unit.
[0043] This enables the computing unit to perform de-
sired computing on the image data received from the
memory unit.
[0044] Preferably, the data input unit inputs image data
received from an imaging element to the computing unit.
[0045] This enables the computing unit to perform de-
sired computing on the image data received from the
imaging element.
[0046] Preferably, the data input unit selects either one
of image data received from a memory unit and image
data received from an imaging element to input to the
computing unit.
[0047] This enables the computing unit to perform de-
sired computing on the image data received from the
memory unit or the image data received from the imaging
element.
[0048] Preferably, the data output unit outputs image
data computed by the computing unit to a memory unit.
[0049] This realizes storing of the image data comput-
ed by the computing unit in the memory unit.
[0050] Preferably, the data output unit outputs image
data computed by the computing unit to a display unit.
[0051] This realizes displaying an image based on the
image data computed by the computing unit with the dis-
play unit.
[0052] Preferably, the data output unit outputs image
data computed by the computing unit to a memory unit
and a display unit.
[0053] This realizes storing of the image data comput-
ed by the computing unit in the memory unit and also
displaying an image based on the image data computed
by the computing unit with the display unit.
[0054] The present invention realizes an image proc-

essor that achieves flexible setting of types and orders
of processing of image data, and prevents increase in
the time required even when types and orders of process-
ing are changed.
[0055] These and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0056]

FIG. 1 is a block diagram schematically illustrating
a configuration of an imaging device according to an
embodiment of the present invention.
FIG. 2 is a block diagram illustrating a configuration
of an image processing unit.
FIG. 3 is a circuit diagram schematically illustrating
a configuration of a computing unit.
FIG. 4 is a diagram illustrating types of computing
cells of the computing unit.
FIG. 5 is a diagram illustrating a configuration of one
of the computing cells having input of one domain
and output of one domain.
FIG. 6 is a circuit diagram illustrating a configuration
of a processing block of a gain cell.
FIG. 7 is a circuit diagram illustrating a configuration
of a processing block of a gain cell according to a
modification.
FIG. 8 is a circuit diagram illustrating a configuration
of a processing block of a multifunction cell.
FIG. 9 is a circuit diagram illustrating a configuration
of a processing block of a multifunction cell according
to a modification.
FIG. 10 is a circuit diagram illustrating a configuration
of a processing block of an addition cell.
FIG. 11 is a circuit diagram illustrating a configuration
of a processing block of an addition cell according
to a modification.
FIG. 12 is a circuit diagram illustrating a configuration
of a processing block of a multiplication cell.
FIG. 13 is a circuit diagram illustrating a configuration
of a processing block of a multiplication cell accord-
ing to a modification.
FIG. 14 is a circuit diagram illustrating a configuration
of a processing block of a delay cell.
FIG. 15 is a circuit diagram illustrating a configuration
of a processing block of a delay cell.
FIG. 16 is a circuit diagram illustrating details of a
configuration of a delay unit and a selector.
FIG. 17 is a circuit diagram illustrating a configuration
of a processing block of a delay cell.
FIG. 18 is a circuit diagram illustrating details of a
configuration of a delay unit and a selector.
FIG. 19 is a circuit diagram illustrating a configuration
of a processing block of a spatial filtering cell.
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FIG. 20 is a circuit diagram illustrating a configuration
of a spatial filter.
FIG. 21 is a diagram illustrating an example of coef-
ficients defined corresponding to each cell of the spa-
tial filter.
FIG. 22 is a circuit diagram illustrating a configuration
of a spatial filter.
FIG. 23 is a diagram illustrating an example of coef-
ficients defined corresponding to each cell of the spa-
tial filter.
FIG. 24 is a circuit diagram illustrating a configuration
of a processing block of a spatial filtering cell accord-
ing to a modification.
FIG. 25 is a circuit diagram illustrating a configuration
of a processing block of a matrix computing cell.
FIG. 26 is a circuit diagram illustrating a configuration
of a processing block of a matrix computing cell ac-
cording to a modification.
FIG. 27 is a circuit diagram illustrating a configuration
of a processing block of a look-up table cell.
FIG. 28 is a circuit diagram illustrating a configuration
of a processing block of a look-up table cell according
to a modification.
FIG. 29 is a circuit diagram illustrating a configuration
of a processing block of a look-up table cell.
FIG. 30 is a circuit diagram illustrating a configuration
of a processing block of a look-up table cell according
to a modification.
FIG. 31 is a circuit diagram illustrating a configuration
of a processing block of an integration cell.
FIG. 32 is a circuit diagram illustrating a configuration
of a processing block of an accumulator cell.
FIG. 33 is a circuit diagram illustrating a configuration
of a processing block of a histogram cell.
FIG. 34 illustrates a first example of image process-
ing by the image processing unit.
FIG. 35 is a circuit diagram illustrating an example
of a configuration of the computing unit to realize
image processing in FIG. 34.
FIG. 36 is a circuit diagram illustrating the example
of the configuration of the computing unit to realize
image processing in FIG. 34.
FIG. 37 illustrates a second example of image
processing by the image processing unit.
FIG. 38 is a circuit diagram illustrating an example
of a configuration of the computing unit to realize
image processing in FIG. 37.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0057] Preferred embodiments of the present invention
are described in detail below referring to the drawings. It
should be noted that identical reference numerals
throughout the drawings indicate identical or equivalent
elements.
[0058] FIG. 1 is a block diagram schematically illus-
trating a configuration of an imaging device 1 according
to an embodiment of the present invention. As illustrated

in FIG. 1, the imaging device 1 includes an imaging ele-
ment 2 such as a CCD, an image processing unit 3 as
an image processor, a memory unit 4 such as a semi-
conductor memory, a display unit 5 such as a liquid crys-
tal display, and a bus 6. The image processing unit 3 is
connected to the imaging element 2. The image process-
ing unit 3 is also connected to the memory unit 4 and the
display unit 5 via the bus 6.
[0059] FIG. 2 is a block diagram illustrating a configu-
ration of the image processing unit 3. As illustrated in
FIG. 2, the image processing unit 3 includes a data input
unit 10, a data output unit 11, a pipeline controller 12, a
computing unit 13 and a setting unit 14. The data input
unit 10 includes a DMA (Direct Memory Access) control-
ler 21, a selector 22, and a format converter 23. The data
output unit 11 includes a DMA controller 24.
[0060] The data input unit 10 inputs image data D1
received from the memory unit 4 to the computing unit
13. The data input unit 10 also inputs image data D2
received from the imaging element 2 to the computing
unit 13. More specifically, the image data D1 is received
by the selector 22 from the memory unit 4 via the bus 6
and the DMA controller 21, and the image data D2 is
received by the selector 22 from the imaging element 2.
The selector 22 selects either one of the image data D1
and the image data D2, based on a control signal D4
received from the setting unit 14. Then the selector 22
inputs the selected one of the image data D1 and image
data D2 to the format converter 23. The format converter
23 converts the data format of the image data D1 or D2
received from the selector 22 into a predetermined data
format, and inputs the converted image data D1 or D2 to
the computing unit 13. The format converter 23 converts,
for example, the image data D1 or D2 in YUV422 format
into the image data D1 or D2 in YUV444 format, and
inputs the converted image data D1 or D2 to the com-
puting unit 13.
[0061] The pipeline controller 12 controls pipelining in
the computing unit 13 by handshaking with the DMA con-
trollers 21 and 24.
[0062] The computing unit 13 performs below-de-
scribed desired computing on the image data D1 or D2
received from the data input unit 10.
[0063] The data output unit 11 outputs image data D3
computed by the computing unit 13 to the memory unit
4 and the display unit 5. More specifically, the image data
D3 is inputted by the computing unit 13 to the DMA con-
troller 24, and outputted from the DMA controller 24 via
the bus 6 to the memory unit 4. The image data D3 is
also outputted from the computing unit 13 via the bus 6
to the display unit 5.
[0064] The setting unit 14 includes a control register
or the like, and outputs the control signal D4 to control
the pipeline controller 12, the format converter 23, the
computing unit 13, and the selector 22. The control signal
D4 is inputted to the pipeline controller 12, the format
converter 23, the computing unit 13, and the selector 22.
[0065] FIG. 3 is a circuit diagram schematically illus-
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trating a configuration of the computing unit 13. The com-
puting unit 13 includes computing cells (four computing
cells 30 in the example of FIG. 3), input domain selectors
(four input domain selectors 31 in the example of FIG.
3), at least one output domain selector (four output do-
main selectors 321 to 324 in the example of FIG. 3), and
at least one output channel selector (four output channel
selectors 331 to 334 in the example of FIG. 3). The input
domain selectors 31 are paired up with the computing
cells 30. The output channel selectors 331 to 334 are
paired up with the output domain selectors 321 to 324.
[0066] In an example of the present embodiment, im-
age data processed by the computing unit 13 is config-
ured as data having a total of eight channels, with a do-
main having eight channels as a unit, the eight channels
including a first image channel of three channels, a sec-
ond image channel of three channels, a first alpha chan-
nel of one channel, and a second alpha channel of one
channel. The output domain selector 321 and the output
channel selector 331 correspond to the first image chan-
nel, the output domain selector 322 and the output chan-
nel selector 332 correspond to the second image chan-
nel, the output domain selector 323 and the output chan-
nel selector 333 correspond to the first alpha channel,
and the output domain selector 324 and the output chan-
nel selector 334 correspond to the second alpha channel.
In FIG. 3, the numbers in parentheses indicate the
number of channels.
[0067] Input of each of the input domain selectors 31
is connected to output of each of the computing cells 30
and output of the data input unit 10. Output of each of
the input domain selectors 31 is connected to input of
the respective computing cells 30. Input of each of the
output domain selectors 321 to 324 is connected to output
of the data input unit 10 and output of each of the com-
puting cells 30. Output of each of the output domain se-
lectors 321 to 324 is connected to input of the data output
unit 11 via the respective output channel selectors 331
to 334.
[0068] As described below, the computing cells 30 in-
clude multiple types of computing cells that perform dif-
ferent types of computing. With the image processing
unit 3 according to the present embodiment, selection of
input terminals of each of the input domain selectors 31
and selection of input terminals of each of the output do-
main selectors 321 to 324 are set by the setting unit 14,
so that the image data inputted by the data input unit 10
to the computing unit 13 on which desired computing has
been performed by one or more desired computing cells
among the computing cells 30 is outputted from the data
output unit 11.
[0069] Input of each of the output channel selectors
331 to 334 is connected to output of the respective output
domain selectors 321 to 324. Output of each of the output
channel selectors 331 to 334 is connected to input of the
data output unit 11. With the image processing unit 3
according to the present embodiment, selection of input
terminals of each of the output channel selectors 331 to

334 is set by the setting unit 14, so that image data of a
desired channel is selected from image data of multiple
channels (eight channels in this example) inputted by
each of the output domain selectors 321 to 324 to the
respective output channel selectors 331 to 334, and the
selected image data is inputted to the data output unit
11. More specifically, the output channel selectors 331
and 332 each selects image data of three desired chan-
nels from the image data of eight channels inputted re-
spectively from the output domain selectors 321 and 322.
The output channel selectors 333 and 334 each selects
image data of one desired channel from the image data
of eight channels respectively received from the output
domain selectors 323 and 324.
[0070] FIG. 4 is a diagram illustrating types of the com-
puting cells 30 of the computing unit 13. As illustrated in
FIG. 4, in the example of the present embodiment, com-
puting cells having input of one domain and output of one
domain, including two gain cells Ga, six utility cells Ut
(hereinafter, "multifunction cell"), one spatial filtering cell
2F, one matrix computing cell Ma, four addition cells Ad,
two multiplication cells Mu, one delay cell De 64 that al-
lows delay amount up to 64 clock cycles, two delay cells
De7 that allow delay amount up to seven clock cycles,
three delay cells De3 that allow delay amount up to three
clock cycles, one look-up table cell LUT257 employing
piecewise linear approximation with 256 broken lines
(257 breakpoints), and one look-up table cell LUT33 em-
ploying piecewise linear approximation with 32 broken
lines (33 breakpoints), are provided. Computing cells
having input of two domains (alternatively, of 3 or more
domains) and output of one domain, including four merg-
er cells Me (hereinafter, "integration cell"), are also pro-
vided. Moreover, computing cells having input of one do-
main and no output of any domain, including one accu-
mulator cell and one histogram cell, are also provided.
[0071] FIG. 5 is a diagram illustrating a configuration
of one of the computing cells 30 having input of one do-
main and output of one domain. As illustrated in FIG. 5,
the computing cell 30 includes a processing block 41
having eight input terminals Pi0 to Pi7 and eight output
terminals Po0 to Po7, eight input channel selectors 400
to 407 respectively connected to the input terminals Pi0
to Pi7, and eight flip-flops 420 to 427 respectively con-
nected to the output terminals Po0 to Po7. Input of the
input channel selectors 400 to 407 is connected to output
of the corresponding input domain selector 31. Output of
each of the input channel selectors 400 to 407 is con-
nected to the respective input terminals Pi0 to Pi7.
[0072] The computing cell 30 receives input of image
data of eight channels IC0 to IC7 that is equivalent of one
domain, from the corresponding input domain selector
31. The image data of the eight channels IC0 to IC7 is
inputted to each of the input channel selectors 400 to
407. That is, the input channel selectors 400 to 407 each
receive the image data of the eight channels IC0 to IC7.
With the image processing unit 3 according to the present
embodiment, selection of input terminals of each of the
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input channel selectors 400 to 407 is set by the setting
unit 14, so that image data of a desired channel is se-
lected from image data of the eight channels IC0 to IC7
inputted by the corresponding input domain selector 31
to each of the input channel selectors 400 to 407, and
the selected image data is inputted to the respective input
terminals Pi0 to Pi7. Image data of eight channels OC0
to OC7 is respectively outputted from the output terminals
Po0 to Po7 via the flip-flops 420 to 427.
[0073] FIG. 6 is a circuit diagram illustrating a config-
uration of the processing block 41 of the gain cell Ga. A
zero-th channel includes a multiplier 500, a selector 510,
and a processing unit 520 connected between the input
terminal Pi0 and the output terminal Po0. The multiplier
500 multiplies image data received from the input termi-
nal Pi0 by a gain Q0 set by the setting unit 14, and input
the multiplied image data to the selector 510. The
processing unit 520 right-shifts the image data received
from the selector 510 by a predetermined bit number set
by the setting unit 14. The selector 510 is also connected
to a path 530 that is connected from the input terminal
Pi0 without the multiplier 500. The selector 510 selects
either one of the input terminal connected to the path 530
and the input terminal connected to the multiplier 500,
based on the setting by the setting unit 14.
[0074] Similarly, first to third channels include multipli-
ers 501 to 503, selectors 511 to 513, and processing
units 521 to 523 connected between the input terminals
Pi1 to Pi3 and the output terminals Po1 to Po3, respec-
tively. The multipliers 501 to 503 multiply image data re-
ceived from the input terminals Pi1 to Pi3 by gains Q1 to
Q3 set by the setting unit 14, and input the multiplied
image data to the selectors 511 to 513, respectively. The
processing units 521 to 523 right-shift the image data
respectively received from the selectors 511 to 513 by a
predetermined bit number set by the setting unit 14. The
selectors 511 to 513 are also connected to paths 531 to
533 that are connected from the input terminals Pi1 to
Pi3 without the multipliers 501 to 503, respectively. The
selectors 511 to 513 respectively select either one of the
input terminal connected to the paths 531 to 533 and the
input terminal connected to the multipliers 501 to 503,
based on the setting by the setting unit 14.
[0075] In contrast, fourth to seventh channels include
no multiplier 500, no selector 510, and no processing unit
520 connected between the input terminals Pi4 to Pi7
and the output terminals Po4 to Po7, with the input ter-
minals Pi4 to Pi7 directly connected to the output termi-
nals Po4 to Po7, respectively. Thus the image data in-
putted to the input terminals Pi4 to Pi7 is respectively
outputted from the output terminals Po4 to Po7, without
being processed by any of the multiplier 500 and the
processing unit 520.
[0076] FIG. 7 is a circuit diagram illustrating a config-
uration of the processing block 41 of a gain cell GaD
according to a modification. The configurations of zero-
th to third channels are the same as those illustrated in
FIG. 6. Fourth to seventh channels include delay units

544 to 547 connected between the input terminals Pi4 to
Pi7 and the output terminals Po4 to Po7, respectively.
The delay units 544 to 547 delay output of the image data
respectively inputted to the input terminals Pi4 to Pi7 by
a delay amount equivalent of time required for the above
processing in the zero-th to the third channels.
[0077] FIG. 8 is a circuit diagram illustrating a config-
uration of the processing block 41 of the multifunction
cell Ut. A zero-th channel includes a processing unit 600,
a selector 610, an adder 620 a selector 630, and a
processing unit 640 connected between the input termi-
nal Pi0 and the output terminal Po0. The processing unit
600 inverts a sign of the image data received from the
input terminal Pi0, and inputs the image data with the
inverted sign to the selector 610. The adder 620 adds an
offset value R0 set by the setting unit 14 to the image
data received from the selector 610, and input the image
data after addition to the selector 630. The processing
unit 640 left-shifts or right-shifts the image data received
from the selector 630 by a predetermined bit number set
by the setting unit 14. The processing unit 640 also func-
tions as a limiter to limit the image data to a predetermined
bit number set by the setting unit 14. Furthermore, the
processing unit 640 has a function to output an absolute
value of the image data. Arbitrary setting of processing
by the processing unit 640 is achieved by the setting unit
14.
[0078] The selector 610 is connected to a path 650 that
is connected from the input terminal Pi0 without the
processing unit 600. The selector 610 selects either one
of the input terminal connected to the path 650 and the
input terminal connected to the processing unit 600,
based on the setting by the setting unit 14. Similarly, the
selector 630 is connected to a path 660 that is connected
from output of the selector 610 without the adder 620.
The selector 630 selects either one of the input terminal
connected to the path 660 and the input terminal con-
nected to the adder 620, based on the setting by the
setting unit 14.
[0079] Similar to the zero-th terminal, first to third chan-
nels include processing units 601 to 603, selectors 611
to 613, adders 621 to 623, selectors 631 to 633, and
processing units 641 to 643 connected between the input
terminals Pi1 to Pi3 and the output terminals Po1 to Po3,
respectively. The processing units 601 to 603 invert the
sign of the image data inputted respectively from the input
terminals Pi1 to Pi3, and input the image data with the
inverted sign respectively to the selectors 611 to 613.
The adders 621 to 623 add an offset values R1 to R3 set
by the setting unit 14 to the image data received from the
selectors 611 to 613, respectively, and input the image
data after addition respectively to the selectors 631 to
633. The processing units 641 to 643 left-shift or right-
shift the image data respectively received from the se-
lectors 631 to 633 by a predetermined bit number set by
the setting unit 14. The processing units 641 to 643 also
function as a limiter to limit the image data to a predeter-
mined bit number set by the setting unit 14. Furthermore,
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the processing units 641 to 643 have a function to output
an absolute value of the image data. Arbitrary setting of
processing by the processing units 641 to 643 is achieved
by the setting unit 14.
[0080] The selectors 611 to 613 are also connected to
paths 651 to 653 that are connected from the input ter-
minals Pi1 to Pi3 without the processing units 601 to 603,
respectively. The selectors 611 to 613 respectively select
either one of the input terminal connected to the paths
651 to 653 and the input terminal connected to the
processing units 601 to 603, based on the setting by the
setting unit 14. Similarly, the selectors 631 to 633 are
also connected to paths 661 to 663 that are connected
from the output of the selectors 611 to 613 without the
adders 621 to 623, respectively. The selectors 631 to
633 respectively select either one of the input terminal
connected to the paths 661 to 663 and the input terminal
connected to the adders 621 to 623, based on the setting
by the setting unit 14.
[0081] In contrast, fourth to seventh channels include
no processing unit 600, no selector 610, no adder 620,
no selector 630, and no processing unit 640 connected
between the input terminals Pi4 to Pi7 and the output
terminals Po4 to Po7, with the input terminals Pi4 to Pi7
directly connected to the output terminals Po4 to Po7,
respectively. Thus the image data inputted to the input
terminals Pi4 to Pi7 is respectively outputted from the
output terminals Po4 to Po7, without being processed by
any of the processing unit 600, the adder 620, and the
processing unit 640.
[0082] FIG. 9 is a circuit diagram illustrating a config-
uration of the processing block 41 of a multifunction cell
UtD according to a modification. The configurations of
zero-th to third channels are the same as those illustrated
in FIG. 8. Fourth to seventh channels include delay units
674 to 677 connected between the input terminals Pi4 to
Pi7 and the output terminals Po4 to Po7, respectively.
The delay units 674 to 677 delay output of the image data
respectively inputted to the input terminals Pi4 to Pi7 by
a delay amount equivalent of time required for the above
processing in the zero-th to the third channels.
[0083] FIG. 10 is a circuit diagram illustrating a config-
uration of the processing block 41 of the addition cell Ad.
A zero-th channel includes an adder 700, a selector 710,
and a processing unit 720 connected between the input
terminal Pi0 and the output terminal Po0. The input ter-
minal of the adder 700 is connected to the input terminals
Pi0 and Pi1. The adder 700 adds image data received
from the input terminal Pi0 and image data received from
the input terminal Pi1, and inputs the added image data
to the selector 710. The processing unit 720 left-shifts or
right-shifts the image data received from the selector 710
by a predetermined bit number set by the setting unit 14.
The processing unit 720 also functions as a limiter to limit
the image data to a predetermined bit number set by the
setting unit 14. Arbitrary setting of processing by the
processing unit 720 is achieved by the setting unit 14.
The selector 710 is also connected to a path 730 that is

connected from the input terminal Pi0 without the adder
700. The selector 710 selects either one of the input ter-
minal connected to the path 730 and the input terminal
connected to the adder 700, based on the setting by the
setting unit 14.
[0084] Similarly, second, fourth, and sixth channels in-
clude adders 702, 704, and 706, selectors 712, 714, and
716, and processing units 722, 724, and 726 connected
between the input terminals Pi2, Pi4, and Pi6 and the
output terminals Po2, Po4, and Po6, respectively. The
input terminals of the adders 702, 704, and 706 are con-
nected to the input terminals Pi2 and Pi3, the input ter-
minals Pi4 and Pi5, and the input terminals Pi6 and Pi7,
respectively. The adders 702, 704, and 706 add image
data received from the input terminals Pi2, Pi4, and Pi6
and image data received from the input terminals Pi3,
Pi5, and Pi7, and input the added image data to the se-
lectors 712, 714, and 716, respectively. The processing
units 722, 724, and 726 left-shift or right-shift the image
data respectively received from the selectors 712, 714,
and 716 by a predetermined bit number set by the setting
unit 14. The processing units 722, 724, and 726 also
function as a limiter to limit the image data to a predeter-
mined bit number set by the setting unit 14. Arbitrary set-
ting of processing by the processing units 722, 724, and
726 is achieved by the setting unit 14. The selectors 712,
714, and 716 are also connected to paths 732, 734, and
736 that are connected from the input terminals Pi2, Pi4,
and Pi6 without the adders 702, 704, and 706, respec-
tively. The selectors 712, 714, and 716 respectively se-
lect either one of the input terminal connected to the paths
732, 734, and 736 and the input terminal connected to
the adders 702, 704, and 706, based on the setting by
the setting unit 14.
[0085] In contrast, first, third, fifth, and seventh chan-
nels include no adder 700, no selector 710, and no
processing unit 720 connected between the input termi-
nals Pi1, Pi3, Pi5, and Pi7 and the output terminals Po1,
Po3, Po5, and Po7, with the input terminals Pi1, Pi3, Pi5,
and Pi7 directly connected to the output terminals Po1,
Po3, Po5, and Po7, respectively. Thus the image data
inputted to the input terminals Pi1, Pi3, Pi5, and Pi7 is
respectively outputted from the output terminals Po1,
Po3, Po5, and Po7, without being processed by any of
the adder 700 and the processing unit 720.
[0086] FIG. 11 is a circuit diagram illustrating a config-
uration of the processing block 41 of an addition cell AdD
according to a modification. The configurations of zero-
th, second, fourth, and sixth channels are the same as
those illustrated in FIG. 10. First, third, fifth, and seventh
channels include delay units 740, 742, 744, and 746 con-
nected between the input terminals Pi1, Pi3, Pi5, and Pi7
and the output terminals Po1, Po3, Po5, and Po7, re-
spectively. The delay units 740, 742, 744, and 746 delay
output of the image data respectively inputted to the input
terminals Pi1, Pi3, Pi5, and Pi7 by a delay amount equiv-
alent of time required for the above processing in the
zero-th, the second, the fourth, and the sixth channels.
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[0087] FIG. 12 is a circuit diagram illustrating a config-
uration of the processing block 41 of the multiplication
cell Mu. A zero-th channel includes a multiplier 800, a
selector 810, and a processing unit 820 connected be-
tween the input terminal Pi0 and the output terminal Po0.
The input terminal of the multiplier 800 is connected to
the input terminals Pi0 and Pi1. The multiplier 800 mul-
tiplies image data received from the input terminal Pi0
by image data received from the input terminal Pi1, and
input the multiplied image data to the selector 810. The
processing unit 820 right-shifts the image data received
from the selector 810 by a predetermined bit number set
by the setting unit 14. The processing unit 820 also func-
tions as a limiter to limit the image data to a predetermined
bit number set by the setting unit 14. Arbitrary setting of
processing by the processing unit 820 is achieved by the
setting unit 14. The selector 810 is also connected to a
path 830 that is connected from the input terminal Pi0
without the multiplier 800. The selector 810 selects either
one of the input terminal connected to the path 830 and
the input terminal connected to the multiplier 800, based
on the setting by the setting unit 14.
[0088] Similarly, second, fourth, and sixth channels in-
clude multipliers 802, 804, and 806, selectors 812, 814,
and 816, and processing units 822, 824, and 826 con-
nected between the input terminals Pi2, Pi4, and Pi6 and
the output terminals Po2, Po4, and Po6, respectively.
The input terminals of the multipliers 802, 804, and 806
are connected to the input terminals Pi2 and Pi3, the
input terminals Pi4 and Pi5, and the input terminals Pi6
and Pi7, respectively. The multipliers 802, 804, and 806
multiply image data received from the input terminals Pi2,
Pi4, and Pi6 by image data received from the input ter-
minals Pi3, Pi5, and Pi7, and input the multiplied image
data to the selectors 812, 814, and 816, respectively.
The processing units 822, 824, and 826 right-shift the
image data respectively received from the selectors 812,
814, and 816 by a predetermined bit number set by the
setting unit 14. The processing units 822, 824, and 826
also function as a limiter to limit the image data to a pre-
determined bit number set by the setting unit 14. Arbitrary
setting of processing by the processing units 822, 824,
and 826 is achieved by the setting unit 14. The selectors
812, 814, and 816 are also connected to paths 832, 834,
and 836 that are connected from the input terminals Pi2,
Pi4, and Pi6 without the multipliers 802, 804, and 806,
respectively. The selectors 812, 814, and 816 respec-
tively select either one of the input terminal connected to
the paths 832, 834, and 836 and the input terminal con-
nected to the multipliers 802, 804, and 806, based on the
setting by the setting unit 14.
[0089] In contrast, first, third, fifth, and seventh chan-
nels include no multiplier 800, no selector 810, and no
processing unit 820 connected between the input termi-
nals Pi1, Pi3, Pi5, and Pi7 and the output terminals Po1,
Po3, Po5, and Po7, with the input terminals Pi1, Pi3, Pi5,
and Pi7 directly connected to the output terminals Po1,
Po3, Po5, and Po7, respectively. Thus the image data

inputted to the input terminals Pi1, Pi3, Pi5, and Pi7 is
respectively outputted from the output terminals Po1,
Po3, Po5, and Po7, without being processed by any of
the multiplier 800 and the processing unit 820.
[0090] FIG. 13 is a circuit diagram illustrating a config-
uration of the processing block 41 of a multiplication cell
MuD according to a modification. The configurations of
zero-th, second, fourth, and sixth channels are the same
as those illustrated in FIG. 12. First, third, fifth, and sev-
enth channels include delay units 840, 842, 844, and 846
connected between the input terminals Pi1, Pi3, Pi5, and
Pi7 and the output terminals Po1, Po3, Po5, and Po7,
respectively. The delay units 840, 842, 844, and 846 de-
lay output of the image data respectively inputted to the
input terminals Pi1, Pi3, Pi5, and Pi7 by a delay amount
equivalent of time required for the above processing in
the zero-th, the second, the fourth, and the sixth chan-
nels.
[0091] FIG. 14 is a circuit diagram illustrating a config-
uration of the processing block 41 of the delay cell De64.
A zero-th channel includes a delay unit 910 and a selector
920 connected between the input terminal Pi0 and the
output terminal Po0. The delay unit 910 employs, for ex-
ample, an SRAM (Static Random Access Memory). The
delay unit 910 delays output of image data received from
the input terminal Pi0 by a predetermined clock cycles
(one to 64 clock cycles) set by the setting unit 14. The
image data outputted from the delay unit 910 is inputted
to the selector 920. The selector 920 is also connected
to a path 930 that is connected from the input terminal
Pi0 without the delay unit 910. The selector 920 selects
either one of the input terminal connected to the path 930
and the input terminal connected to the delay unit 910,
based on the setting by the setting unit 14.
[0092] Similarly, first to third channels include delay
units 911 to 913 and selectors 921 to 923 connected
between the input terminals Pi1 to Pi3 and the output
terminals Po1 to Po3, respectively. The delay units 911
to 913 employ, for example, an SRAM (Static Random
Access Memory). The delay units 911 to 913 delay output
of image data respectively received from the input termi-
nals Pi1 to Pi3 by a predetermined clock cycles (one to
64 clock cycles) set by the setting unit 14. The image
data outputted from the delay units 911 to 913 is respec-
tively inputted to the selectors 921 to 923. The selectors
921 to 923 are also connected to paths 931 to 933 that
are connected from the input terminals Pi1 to Pi3 without
the delay units 911 to 913, respectively. The selectors
921 to 923 respectively select either one of the input ter-
minal connected to the paths 931 to 933 and the input
terminal connected to the delay units 911 to 913, based
on the setting by the setting unit 14.
[0093] In contrast, fourth to seventh channels include
no delay unit 910 and no selector 920 connected between
the input terminals Pi4 to Pi7 and the output terminals
Po4 to Po7, with the input terminals Pi4 to Pi7 directly
connected to the output terminals Po4 to Po7, respec-
tively. Thus the image data inputted to the input terminals
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Pi4 to Pi7 is respectively outputted from the output ter-
minals Po4 to Po7, without being delayed by the delay
unit 910.
[0094] FIG. 15 is a circuit diagram illustrating a config-
uration of the processing block 41 of the delay cell De7.
A zero-th channel includes a delay unit 1010 and a se-
lector 1020 connected between the input terminal Pi0
and the output terminal Po0. The delay unit 1010 delays
output of image data received from the input terminal Pi0
by a predetermined clock cycles (one to seven clock cy-
cles) set by the setting unit 14.
[0095] FIG. 16 is a circuit diagram illustrating details
of a configuration of the delay unit 1010 and the selector
1020. The delay unit 1010 has a configuration in which
seven flip-flops 103 are connected in series. Output of
each of the flip-flops 103 is connected to the selector
1020. Arbitrary setting of delay amount of image data
within one to seven clock cycles is achieved by selecting
output of the flip-flops 103 by the selector 1020. The se-
lector 1020 is also connected to a path 1030 that is con-
nected from the input terminal Pi0 without the delay unit
1010. The selector 1020 selects one input terminal from
the input terminal connected to the path 1030 and the
seven input terminals connected to the delay unit 1010,
based on the setting by the setting unit 14.
[0096] Referring to FIG. 15, similar to the zero-th ter-
minal, first to third channels include delay units 1011 to
1013 and selectors 1021 to 1023 connected between the
input terminals Pi1 to Pi3 and the output terminals Po1
to Po3, respectively. Similar to the delay unit 1010, the
delay units 1011 to 1013 have a configuration in which
seven flip-flops 103 are connected in series. Output of
each of the flip-flops 103 is connected to the selectors
1021 to 1023. Arbitrary setting of delay amount of image
data within one to seven clock cycles is achieved by se-
lecting output of the flip-flops 103 by each of the selectors
1021 to 1023. The selectors 1021 to 1023 are also con-
nected to paths 1031 to 1033 that are connected from
the input terminals Pi1 to Pi3 without the delay units 1011
to 1013, respectively. The selectors 1021 to 1023 each
select one input terminal from the input terminal connect-
ed to the paths 1031 to 1033 and the seven input termi-
nals connected to the delay units 1011 to 1013, based
on the setting by the setting unit 14, respectively.
[0097] In contrast, fourth to seventh channels include
no delay unit 1010 and no selector 1020 connected be-
tween the input terminals Pi4 to Pi7 and the output ter-
minals Po4 to Po7, with the input terminals Pi4 to Pi7
directly connected to the output terminals Po4 to Po7,
respectively. Thus the image data inputted to the input
terminals Pi4 to Pi7 is respectively outputted from the
output terminals Po4 to Po7, without being delayed by
the delay unit 1010.
[0098] FIG. 17 is a circuit diagram illustrating a config-
uration of the processing block 41 of the delay cell De3.
A zero-th channel includes a delay unit 1110 and a se-
lector 1120 connected between the input terminal Pi0
and the output terminal Po0. The delay unit 1110 delays

output of image data received from the input terminal Pi0
by a predetermined clock cycles (one to three clock cy-
cles) set by the setting unit 14.
[0099] FIG. 18 is a circuit diagram illustrating details
of a configuration of the delay unit 1110 and the selector
1120. The delay unit 1110 has a configuration in which
three flip-flops 113 are connected in series. Output of
each of the flip-flops 113 is connected to the selector
1120. Arbitrary setting of delay amount of image data
within one to three clock cycles is achieved by selecting
output of the flip-flops 113 by the selector 1120. The se-
lector 1120 is also connected to a path 1130 that is con-
nected from the input terminal Pi0 without the delay unit
1110. The selector 1120 selects one input terminal from
the input terminal connected to the path 1130 and the
three input terminals connected to the delay unit 1110,
based on the setting by the setting unit 14.
[0100] Referring to FIG. 17, similar to the zero-th ter-
minal, first to third channels include delay units 1111 to
1113 and selectors 1121 to 1123 connected between the
input terminals Pi1 to Pi3 and the output terminals Po1
to Po3, respectively. Similar to the delay unit 1110, the
delay units 1111 to 1113 have a configuration in which
three flip-flops 113 are connected in series. Output of
each of the flip-flops 113 is connected to the selectors
1121 to 1123. Arbitrary setting of delay amount of image
data within one to three clock cycles is achieved by se-
lecting output of the flip-flops 113 by each of the selectors
1121 to 1123. The selectors 1121 to 1123 are also con-
nected to paths 1131 to 1133 that are connected from
the input terminals Pi1 to Pi3 without the delay units 1111
to 1113, respectively. The selectors 1121 to 1123 each
select one input terminal from the input terminal connect-
ed to the paths 1131 to 1133 and the three input terminals
connected to the delay units 1111 to 1113, based on the
setting by the setting unit 14, respectively.
[0101] In contrast, fourth to seventh channels include
no delay unit 1110 and no selector 1120 connected be-
tween the input terminals Pi4 to Pi7 and the output ter-
minals Po4 to Po7, with the input terminals Pi4 to Pi7
directly connected to the output terminals Po4 to Po7,
respectively. Thus the image data inputted to the input
terminals Pi4 to Pi7 is respectively outputted from the
output terminals Po4 to Po7, without being delayed by
the delay unit 1110.
[0102] FIG. 19 is a circuit diagram illustrating a config-
uration of the processing block 41 of the spatial filtering
cell 2F. Zero-th to third channels include a spatial filter
1200 connected between the input terminals Pi0 and Pi1
and the output terminals Po0 and Po1, and a spatial filter
1202 connected between the input terminals Pi2 and Pi3
and the output terminals Po2 and Po3.
[0103] In contrast, fourth to seventh channels include
no spatial filter connected between the input terminals
Pi4 to Pi7 and the output terminals Po4 to Po7, with the
input terminals Pi4 to Pi7 directly connected to the output
terminals Po4 to Po7, respectively. Thus the image data
inputted to the input terminals Pi4 to Pi7 is respectively
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outputted from the output terminals Po4 to Po7, without
being processed by the spatial filter.
[0104] FIG. 20 is a circuit diagram illustrating a config-
uration of the spatial filter 1200. As illustrated in FIG. 20,
the spatial filter 1200 includes a cell group 122 of 6 rows
x 5 columns, line memories 123A to 123D, computing
units 1210 and 1211, processing units 1212 and 1213,
and a selector 124.
[0105] The first row of the cell group 122 has input con-
nected to the input terminal Pi0 and output connected to
input of the line memory 123A. The second row of the
cell group 122 has input connected to output of the line
memory 123A and output connected to input of the line
memory 123B. The third row of the cell group 122 has
input connected to output of the line memory 123B and
output connected to the input terminal of the selector 124.
The fourth row of the cell group 122 has input connected
to the input terminal Pi1 and output connected to the input
terminal of the selector 124. The output terminal of the
selector 124 is connected to input of the line memory
123C. The fifth row of the cell group 122 has input con-
nected to output of the line memory 123C and output
connected to input of the line memory 123D. The sixth
row of the cell group 122 has input connected to output
of the line memory 123D.
[0106] The spatial filter 1200 may be used as a spatial
filter 1200A of 5 x 5 taps, or alternatively as spatial filters
1200B and 1200C of 3 x 3 taps, based on the setting by
the setting unit 14. For use as the spatial filter 1200A,
the selector 124 selects the input terminal connected to
the third row of the cell group 122. In such a case, the
spatial filter 1200A receives input of image data from the
input terminal Pi0. In contrast, for use as the spatial filters
1200B and 1200C, the selector 124 selects the input ter-
minal connected to the fourth row of the cell group 122.
In such a case, the spatial filter 1200B receives input of
image data from the input terminal Pi0, while the spatial
filter 1200C receives input of image data from the input
terminal Pi1, and thus the spatial filters 1200B and 1200C
can be used independently from each other.
[0107] The computing unit 1210 performs a predeter-
mined filter computing on the image data of each cell
received from the spatial filters 1200A and 1200B, based
on a coefficient correspondingly set for each cell. The
processing unit 1212 right-shifts the image data received
from the computing unit 1210 by a predetermined bit
number set by the setting unit 14. The processing unit
1212 also functions as a limiter to limit the image data to
a predetermined bit number set by the setting unit 14.
Arbitrary setting of processing by the processing unit
1212 is achieved by the setting unit 14.
[0108] Similarly, the computing unit 1211 performs a
predetermined filter computing on the image data of each
cell received from the spatial filter 1200C, based on a
coefficient correspondingly set for each cell. The
processing unit 1213 right-shifts the image data received
from the computing unit 1211 by a predetermined bit
number set by the setting unit 14. The processing unit

1213 also functions as a limiter to limit the image data to
a predetermined bit number set by the setting unit 14.
Arbitrary setting of processing by the processing unit
1213 is achieved by the setting unit 14.
[0109] As the spatial filters 1200A and 1200B are pro-
grammable filters, arbitrary setting of coefficients corre-
sponding to each cell of the spatial filters 1200A and
1200B is achieved by the setting unit 14. In contrast, as
the spatial filter 1200C is a filter with a fixed coefficient,
coefficients corresponding to each cell of the spatial filter
1200C are defined in advance.
[0110] FIG. 21 is a diagram illustrating an example of
coefficients defined corresponding to each cell of the spa-
tial filter 1200C. In this example, the spatial filter 1200C
is used as a lowpass filter with 3 x 3 taps and fixed co-
efficients.
[0111] FIG. 22 is a circuit diagram illustrating a config-
uration of the spatial filter 1202. As illustrated in FIG. 22,
the spatial filter 1202 includes a cell group 125 of 6 rows
x 5 columns, line memories 123E to 123H, computing
units 1214 and 1215, processing units 1216 and 1217,
and a selector 126.
[0112] The first row of the cell group 125 has input con-
nected to the input terminal Pi2 and output connected to
input of the line memory 123E. The second row of the
cell group 125 has input connected to output of the line
memory 123E and output connected to input of the line
memory 123F. The third row of the cell group 125 has
input connected to output of the line memory 123F and
output connected to the input terminal of the selector 126.
The fourth row of the cell group 125 has input connected
to the input terminal Pi3 and output connected to the input
terminal of the selector 126. The output terminal of the
selector 126 is connected to input of the line memory
123G. The fifth row of the cell group 125 has input con-
nected to output of the line memory 123G and output
connected to input of the line memory 123H. The sixth
row of the cell group 125 has input connected to output
of the line memory 123H.
[0113] The spatial filter 1202 may be used as a spatial
filter 1202A of 5 x 5 taps, or alternatively as spatial filters
1202B and 1202C of 3 x 3 taps, based on the setting by
the setting unit 14. For use as the spatial filter 1202A,
the selector 126 selects the input terminal connected to
the third row of the cell group 125. In such a case, the
spatial filter 1202A receives input of image data from the
input terminal Pi2. In contrast, for use as the spatial filters
1202B and 1202C, the selector 126 selects the input ter-
minal connected to the fourth row of the cell group 125.
In such a case, the spatial filter 1202B receives input of
image data from the input terminal Pi2, while the spatial
filter 1202C receives input of image data from the input
terminal Pi3, and thus the spatial filters 1202B and 1202C
can be used independently from each other.
[0114] The computing unit 1214 performs a predeter-
mined filter computing on the image data of each cell
received from the spatial filters 1202A and 1202B, based
on a coefficient correspondingly set for each cell. The
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processing unit 1216 right-shifts the image data received
from the computing unit 1214 by a predetermined bit
number set by the setting unit 14. The processing unit
1216 also functions as a limiter to limit the image data to
a predetermined bit number set by the setting unit 14.
Arbitrary setting of processing by the processing unit
1216 is achieved by the setting unit 14.
[0115] Similarly, the computing unit 1215 performs a
predetermined filter computing on the image data of each
cell received from the spatial filter 1202C, based on a
coefficient correspondingly set for each cell. The
processing unit 1217 right-shifts the image data received
from the computing unit 1215 by a predetermined bit
number set by the setting unit 14. The processing unit
1217 also functions as a limiter to limit the image data to
a predetermined bit number set by the setting unit 14.
Arbitrary setting of processing by the processing unit
1217 is achieved by the setting unit 14.
[0116] As the spatial filters 1202A to 1202C are all fil-
ters with a fixed coefficient, coefficients corresponding
to each cell of the spatial filters 1202A to 1202C are de-
fined in advance.
[0117] FIG. 23 is a diagram illustrating an example of
coefficients defined corresponding to each cell of the spa-
tial filter 1202A. In this example, the spatial filter 1202A
is used as a lowpass filter with 5 x 5 taps and fixed co-
efficients. An example of coefficients defined corre-
sponding to each cell of the spatial filters 1202B and
1202C is illustrated in FIG. 21. In this example, the spatial
filters 1202B and 1202C are used as a lowpass filter with
3 x 3 taps and fixed coefficients.
[0118] FIG. 24 is a circuit diagram illustrating a config-
uration of the processing block 41 of a spatial filtering
cell 2FD according to a modification. The configurations
of zero-th to third channels are the same as those illus-
trated in FIGS. 19 to 23. Fourth to seventh channels in-
clude delay units 1274 to 1277 connected between the
input terminals Pi4 to Pi7 and the output terminals Po4
to Po7, respectively. The delay units 1274 to 1277 delay
output of the image data respectively inputted to the input
terminals Pi4 to Pi7 by a delay amount equivalent of time
required for the above processing in the zero-th to the
third channels.
[0119] FIG. 25 is a circuit diagram illustrating a config-
uration of the processing block 41 of the matrix computing
cell Ma. Zero-th to third channels include a matrix com-
puting circuit 1300 connected between the input termi-
nals Pi0 to Pi3 and the output terminals Po0 to Po3. A
processing unit 1330 is connected between the matrix
computing circuit 1300 and the output terminal Po0, and
a processing unit 1331 is connected between the matrix
computing circuit 1300 and the output terminal Po1. A
selector 1312 and a processing unit 1332 is connected
between the matrix computing circuit 1300 and the output
terminal Po2, and a selector 1313 and a processing unit
1333 is connected between the matrix computing circuit
1300 and the output terminal Po3.
[0120] The selectors 1312 and 1313 are also connect-

ed to paths 1322 and 1323 that are connected from the
input terminals Pi2 and Pi3 without the matrix computing
circuit 1300, respectively. The selectors 1312 and 1313
respectively select either one of the input terminal con-
nected to the paths 1322 and 1323 and the input terminal
connected to the matrix computing circuit 1300, based
on the setting by the setting unit 14.
[0121] When the selectors 1312 and 1313 select the
input terminal connected to the matrix computing circuit
1300, the matrix computing circuit 1300 performs matrix
computation of an order 4 x 4 on image data received
from the input terminals Pi0 to Pi3. When the selector
1312 selects the input terminal connected to the matrix
computing circuit 1300 and the selector 1313 selects the
input terminal connected to the path 1323, the matrix
computing circuit 1300 performs matrix computation of
an order 3 x 3 on image data received from the input
terminals Pi0 to Pi2. When the selectors 1312 and 1313
select the input terminal connected to the paths 1322 and
1323 respectively, the matrix computing circuit 1300 per-
forms matrix computation of an order 2 x 2 on image data
received from the input terminals Pi0 and Pi1.
[0122] The processing units 1330 and 1331 right-shift
the image data received from the matrix computing circuit
1300 by a predetermined bit number set by the setting
unit 14. The processing units 1332 and 1333 right-shift
the image data respectively received from the selectors
1312 and 1313 by a predetermined bit number set by the
setting unit 14. The processing units 1330 to 1333 also
function as a limiter to limit the image data to a predeter-
mined bit number set by the setting unit 14. Arbitrary set-
ting of processing by the processing units 1330 to 1333
is achieved by the setting unit 14.
[0123] FIG. 26 is a circuit diagram illustrating a config-
uration of the processing block 41 of a matrix computing
cell MaD according to a modification. The configurations
of zero-th to third channels are the same as those illus-
trated in FIG. 25. Fourth to seventh channels include de-
lay units 1344 to 1347 connected between the input ter-
minals Pi4 to Pi7 and the output terminals Po4 to Po7,
respectively. The delay units 1344 to 1347 delay output
of the image data respectively inputted to the input ter-
minals Pi4 to Pi7 by a delay amount equivalent of time
required for the above processing in the zero-th to the
third channels.
[0124] FIG. 27 is a circuit diagram illustrating a config-
uration of the processing block 41 of the look-up table
cell LUT257. A zero-th channel includes an LUT 1410
and a selector 1420 connected between the input termi-
nal Pi0 and the output terminal Po0. The LUT 1410 is a
piecewise linear approximation circuit employing piece-
wise linear approximation with 256 broken lines (257
breakpoints), which reads out LUT data corresponding
to image data received from the input terminal Pi0, per-
forms bilinear interpolation on the read LUT data, and
inputs the LUT data after bilinear interpolation to the se-
lector 1420. The selector 1420 is also connected to a
path 1430 that is connected from the input terminal Pi0
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without the LUT 1410. The selector 1420 selects either
one of the input terminal connected to the path 1430 and
the input terminal connected to the LUT 1410, based on
the setting by the setting unit 14.
[0125] Similarly, first to third channels include LUTs
1411 to 1413 and selectors 1421 to 1423 connected be-
tween the input terminals Pi1 to Pi3 and the output ter-
minals Po1 to Po3, respectively. The LUTs 1411 to 1413
are a piecewise linear approximation circuit employing
piecewise linear approximation with 256 broken lines
(257 breakpoints), which read out LUT data correspond-
ing to image data received from the input terminals Pi1
to Pi3, perform bilinear interpolation on the read LUT da-
ta, and input the LUT data after bilinear interpolation to
the selectors 1421 to 1423, respectively. The selectors
1421 to 1423 are also connected to paths 1431 to 1433
that are connected from the input terminals Pi1 to Pi3
without the LUTs 1411 to 1413, respectively. The selec-
tors 1421 to 1423 respectively select either one of the
input terminal connected to the paths 1431 to 1433 and
the input terminal connected to the LUTs 1411 to 1413,
based on the setting by the setting unit 14.
[0126] In contrast, fourth to seventh channels include
no LUT 1410 and no selector 1420 connected between
the input terminals Pi4 to Pi7 and the output terminals
Po4 to Po7, with the input terminals Pi4 to Pi7 directly
connected to the output terminals Po4 to Po7, respec-
tively. Thus the image data inputted to the input terminals
Pi4 to Pi7 is respectively outputted from the output ter-
minals Po4 to Po7, without being processed by the LUT
1410.
[0127] FIG. 28 is a circuit diagram illustrating a config-
uration of the processing block 41 of a look-up table cell
LUT257D according to a modification. The configurations
of zero-th to third channels are the same as those illus-
trated in FIG. 27. Fourth to seventh channels include de-
lay units 1444 to 1447 connected between the input ter-
minals Pi4 to Pi7 and the output terminals Po4 to Po7,
respectively. The delay units 1444 to 1447 delay output
of the image data respectively inputted to the input ter-
minals Pi4 to Pi7 by a delay amount equivalent of time
required for the above processing in the zero-th to the
third channels.
[0128] FIG. 29 is a circuit diagram illustrating a config-
uration of the processing block 41 of the look-up table
cell LUT33. A zero-th channel includes a processing unit
1500, an LUT 1510, and a selector 1520 connected be-
tween the input terminal Pi0 and the output terminal Po0.
The processing unit 1500 shifts image data received from
the input terminal Pi0 by a predetermined bit number,
based on the setting by the setting unit 14. The process-
ing unit 1500 also functions as a limiter to limit the image
data to a predetermined bit number set by the setting unit
14. The processing unit 1500 converts image data of, for
example, 17 bits with a sign received from the input ter-
minal Pi0 into image data of, for example, eight bits with
a sign for output. The LUT 1510 is a piecewise linear
approximation circuit employing piecewise linear approx-

imation with 32 broken lines (33 breakpoints), which
reads out LUT data corresponding to image data re-
ceived from the processing unit 1500, performs bilinear
interpolation on the read LUT data, and inputs the LUT
data after bilinear interpolation to the selector 1520. The
selector 1520 is also connected to a path 1530 that is
connected from the input terminal Pi0 without the
processing unit 1500 and the LUT 1510. Furthermore,
the selector 1520 is also connected to a path 1540 that
is connected from the processing unit 1500 without the
LUT 1510. The selector 1520 selects any one of the input
terminal connected to the path 1530, the input terminal
connected to the path 1540, and the input terminal con-
nected to the LUT 1510, based on the setting by the set-
ting unit 14.
[0129] Similarly, first to third channels include process-
ing units 1501 to 1503, LUTs 1511 to 1513, and selectors
1521 to 1523 connected between the input terminals Pi1
to Pi3 and the output terminals P01 to Po3, respectively.
The processing units 1501 to 1503 shift image data re-
spectively received from the input terminals Pi1 to Pi3 by
a predetermined bit number, based on the setting by the
setting unit 14. The processing units 1501 to 1503 also
function as a limiter to limit the image data to a predeter-
mined bit number set by the setting unit 14. The process-
ing units 1501 to 1503 convert image data of, for example,
17 bits with a sign respectively received from the input
terminals Pi1 to Pi3 into image data of, for example, eight
bits with a sign for output. The LUTs 1511 to 1513 are a
piecewise linear approximation circuit employing piece-
wise linear approximation with 32 broken lines (33 break-
points), which read out LUT data corresponding to image
data received from the input terminals Pi1 to Pi3, perform
bilinear interpolation on the read LUT data, and input the
LUT data after bilinear interpolation to the selectors 1521
to 1523, respectively. The selectors 1521 to 1523 are
also connected to paths 1531 to 1533 that are connected
from the input terminals Pi1 to Pi3 without the processing
units 1501 to 1503 and the LUTs 1511 to 1513, respec-
tively. Furthermore, the selectors 1521 to 1523 are also
connected to paths 1541 to 1543 that are connected from
the processing units 1501 to 1503 without the LUTs 1511
to 1513, respectively. The selectors 1521 to 1523 respec-
tively select any one of the input terminal connected to
the paths 1531 to 1533, the input terminal connected to
the paths 1541 to 1543, and the input terminal connected
to the LUTs 1511 to 1513, based on the setting by the
setting unit 14.
[0130] In contrast, fourth to seventh channels include
no processing unit 1500, no LUT 1510, and no selector
1520 connected between the input terminals Pi4 to Pi7
and the output terminals Po4 to Po7, with the input ter-
minals Pi4 to Pi7 directly connected to the output termi-
nals Po4 to Po7, respectively. Thus image data inputted
to the input terminals Pi4 to Pi7 is respectively outputted
from the output terminals Po4 to Po7, without being proc-
essed by any of the processing unit 1500 and the LUT
1510.
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[0131] FIG. 30 is a circuit diagram illustrating a config-
uration of the processing block 41 of a look-up table cell
LUT33D according to a modification. The configurations
of zero-th to third channels are the same as those illus-
trated in FIG. 29. Fourth to seventh channels include de-
lay units 1554 to 1557 connected between the input ter-
minals Pi4 to Pi7 and the output terminals Po4 to Po7,
respectively. The delay units 1554 to 1557 delay output
of the image data respectively inputted to the input ter-
minals Pi4 to Pi7 by a delay amount equivalent of time
required for the above processing in the zero-th to the
third channels.
[0132] FIG. 31 is a circuit diagram illustrating a config-
uration of the processing block 41 of the integration cell
Me. The integration cell Me includes 16 input terminals
Pi0A to Pi7A and Pi0B to Pi7B equivalent of two domains,
eight output terminals Po0 to Po7 equivalent of one do-
main, and selectors 1610 to 1617 corresponding to the
output terminals Po0 to Po7. Each of the input terminals
Pi0A to Pi7A and Pi0B to Pi7B includes an input channel
selector not illustrated in FIG. 31 (see FIG. 5).
[0133] Each of the selectors 1610 to 1617 receives in-
put of image data of 16 channels from the input terminals
Pi0A to Pi7A and Pi0B to Pi7B. With the integration cell
Me, selection of input terminals of each of the selectors
1610 to 1617 is set by the setting unit 14, so that image
data of a desired channel is selected from image data of
the 16 channels inputted by the input terminals Pi0A to
Pi7A and Pi0B to Pi7B to each of the selectors 1610 to
1617, and the selected image data is outputted from the
corresponding output terminals Po0 to Po7.
[0134] FIG. 32 is a circuit diagram illustrating a config-
uration of the processing block 41 of the accumulator cell
Ac. The accumulator cell Ac includes four input terminals
Pi0 to Pi3 and no output terminal to output image data.
Each of the input terminals Pi0 to Pi3 includes an input
channel selector not illustrated in FIG. 32 (see FIG. 5).
[0135] A zero-th channel includes processing units
1700, 1710, and 1720 connected to the input terminal
Pi0. The processing unit 1700 is also connected to a
processing unit 1730. The processing unit 1710 accumu-
lates data values of image data received from the input
terminal Pi0 within a range of an image set by the setting
unit 14. The processing unit 1720 obtains a maximum
value and a minimum value of the image data received
from the input terminal Pi0 within a range of an image
set by the setting unit 14. The processing unit 1700 per-
forms predetermined clipping and noise reduction on the
image data received from the input terminal Pi0. The
processing unit 1730 accumulates data values of the im-
age data received from the processing unit 1700 within
a range of an image set by the setting unit 14.
[0136] Similarly, a first channel includes processing
units 1701, 1711, and 1721 connected to the input ter-
minal Pi1, and a processing unit 1731 connected to the
processing unit 1701. A second channel includes
processing units 1702, 1712, and 1722 connected to the
input terminal Pi2, and a processing unit 1732 connected

to the processing unit 1702. A third channel includes
processing units 1703, 1713, and 1723 connected to the
input terminal Pi3, and a processing unit 1733 connected
to the processing unit 1703.
[0137] The processing units 1711 to 1713 accumulate
data values of image data received from the input termi-
nals Pi1 to Pi3 within a range of an image set by the
setting unit 14, respectively. The processing units 1721
to 1723 obtain a maximum value and a minimum value
of the image data received from the input terminals Pi1
to Pi3 within a range of an image set by the setting unit
14, respectively. The processing units 1701 to 1703 per-
form predetermined clipping and noise reduction on the
image data received from the input terminals Pi1 to Pi3,
respectively. The processing units 1731 to 1733 accu-
mulate data values of the image data received from the
processing units 1701 to 1703 within a range of an image
set by the setting unit 14, respectively.
[0138] FIG. 33 is a circuit diagram illustrating a config-
uration of the processing block 41 of the histogram cell
Hi. The histogram cell Hi includes four input terminals
Pi0 to Pi3 and no output terminal to output image data.
Each of the input terminals Pi0 to Pi3 includes an input
channel selector not illustrated in FIG. 33 (see FIG. 5).
[0139] A zero-th channel includes a processing unit
1800 connected to the input terminal Pi0, and a process-
ing unit 1810 connected to the processing unit 1800. The
processing unit 1800 shifts the image data received from
the input terminal Pi0 by a predetermined bit number set
by the setting unit 14. The processing unit 1810 creates
a histogram with, for example, 256 steps of image data
received from the processing unit 1800 within a range of
an image set by the setting unit 14.
[0140] Similarly, a first channel includes a processing
unit 1801 connected to the input terminal Pi1, and a
processing unit 1811 connected to the processing unit
1801. A second channel includes a processing unit 1802
connected to the input terminal Pi2, and a processing
unit 1812 connected to the processing unit 1802. A third
channel includes a processing unit 1803 connected to
the input terminal Pi3, and a processing unit 1813 con-
nected to the processing unit 1803.
[0141] The processing units 1801 to 1803 shifts the
image data received from the input terminals Pi1 to Pi3
by a predetermined bit number set by the setting unit 14,
respectively. The processing units 1811 to 1813 create
a histogram with, for example, 256 steps of image data
received from the processing units 1801 to 1803 within
a range of an image set by the setting unit 14, respec-
tively.
[0142] FIG. 34 illustrates a first example of image
processing by the image processing unit 3. In this exam-
ple, gamma correction is first performed on image data
of RGB color space. Next, conversion from RGB color
space to YUV color space is performed. Then, noise re-
duction and edge enhancement are performed on lumi-
nance data Y of YUV color space. Moreover, AWB (Auto
White Balance) estimation is performed on image data
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of RGB color space. Furthermore, a histogram is created
for image data of YUV color space.
[0143] FIGS. 35 and 36 are circuit diagrams illustrating
an example of a configuration of the computing unit 13
to realize image processing in FIG. 34. In FIGS. 35 and
36, illustration of an input domain selector, an output do-
main selector, and an output channel selector is omitted
to simplify the figures. The circuits illustrated in FIGS. 35
and in FIG. 36 are connected to each other via the junc-
tions A to F in the figures.
[0144] Referring to FIG. 35, the input terminals Pi0,
Pi1, and Pi2 of the look-up table cell LUT257 respectively
receive input of color data R, color data G, and color data
B of RGB color space from the data input unit 10. The
look-up table cell LUT257 performs gamma correction
on the inputted image data of RGB color space.
[0145] The input terminals Pi0, Pi1, and Pi2 of the ma-
trix computing cell Ma respectively receive input of color
data R, color data G, and color data B of RGB color space
from the look-up table cell LUT257. The matrix computing
cell Ma converts the inputted image data of RGB color
space into image data of YUV color space and outputs
the data. Luminance data Y, chrominance data U, and
chrominance data V of YUV color space are respectively
outputted from the output terminals Po0, Po1, and Po2
of the matrix computing cell Ma.
[0146] The input terminals Pi0, Pi1, and Pi2 of the delay
cell De64 respectively receive input of the luminance data
Y, the chrominance data U, and the chrominance data V
from the matrix computing cell Ma.
[0147] The input terminals Pi0 and Pi2 of the spatial
filtering cell 2F each receive the luminance data Y from
the matrix computing cell Ma. The spatial filtering cell 2F
applies a highpass filter on the luminance data Y inputted
to the input terminal Pi0 for edge detection and output
the data. Moreover, the spatial filtering cell 2F applies a
lowpass filter on the luminance data Y inputted to the
input terminal Pi2 for noise reduction and outputs the
data.
[0148] The input terminal Pi0 of the delay cell De7 (re-
ferred to as "delay cell De7a" to distinguish from another
delay cell De7) connected to a subsequent stage of the
spatial filtering cell 2F receives input of the luminance
data Y on which the highpass filter has been applied by
the spatial filtering cell 2F from the output terminal Po0
of the spatial filtering cell 2F. The input terminal Pi2 of
the delay cell De7a receives input of the luminance data
Y on which the lowpass filter has been applied by the
spatial filtering cell 2F from the output terminal Po2 of
the spatial filtering cell 2F.
[0149] The input terminal Pi0 of the multifunction cell
Ut receives input of the luminance data Y from the matrix
computing cell Ma. The multifunction cell Ut performs bit-
shifts on the inputted luminance data Y for range correc-
tion of the data and outputs the data.
[0150] The input terminal Pi0 of the look-up table cell
LUT33 receives input of the luminance data Y from the
multifunction cell Ut. The look-up table cell LUT33 per-

forms luminance modulation on the inputted luminance
data Y and outputs the data.
[0151] The input terminals Pi0A, Pi1A, and Pi2A of the
integration cell Me (referred to as "integration cell Mea"
to distinguish from another integration cell Me) connected
to a subsequent stage of the delay cell De64 respectively
receive input of the luminance data Y, the chrominance
data U, and the chrominance data V from the delay cell
De64. The input terminal Pi0B of the integration cell Mea
receives the luminance data Y from the output terminal
Po2 of the delay cell De7a. The output terminals Po0,
Po1, Po2, and Po4 of the integration cell Mea respectively
output the luminance data Y inputted to the input terminal
Pi0A of the integration cell Mea, the chrominance data
U inputted to the input terminal Pi1A of the integration
cell Mea, the chrominance data V inputted to the input
terminal Pi2A of the integration cell Mea, and the lumi-
nance data Y inputted to the input terminal Pi0B of the
integration cell Mea.
[0152] The input terminal Pi0A of the integration cell
Me (referred to as "integration cell Meb" to distinguish
from another integration cell Me) connected to a subse-
quent stage of the look-up table cell LUT33 receives input
of the luminance data Y from the output terminal Po0 of
the delay cell De7a. The input terminal Pi1A of the inte-
gration cell Meb receives input of the luminance data Y
from the output terminal Po0 of the look-up table cell
LUT33. The output terminals Po0 and Po1 of the inte-
gration cell Meb respectively output luminance data Y
inputted to the input terminal Pi0A of the integration cell
Meb and the luminance data Y inputted to the input ter-
minal Pi1A of the integration cell Meb.
[0153] Referring to FIG. 36, the input terminals Pi0,
Pi1, Pi2, and Pi3 of the gain cell Ga respectively receive
input of the luminance data Y from the output terminal
Po0 of the integration cell Mea, the luminance data Y
from the output terminal Po4 of the integration cell Mea,
the chrominance data U from the output terminal Po1 of
the integration cell Mea, and the chrominance data V
from the output terminal Po2 of the integration cell Mea.
[0154] The input terminals Pi0, Pi1, Pi2, and Pi4 of the
addition cell Ad (referred to as "addition cell Ada" to dis-
tinguish from another addition cell Ad) connected to a
subsequent stage of the gain cell Ga respectively receive
input of the luminance data Y from the output terminal
Po0 of the gain cell Ga, the luminance data Y from the
output terminal Po1 of the gain cell Ga, the chrominance
data U from the output terminal Po2 of the gain cell Ga,
and the chrominance data V from the output terminal Po3
of the gain cell Ga. The addition cell Ada adds the lumi-
nance data Y from the output terminal Po0 of the gain
cell Ga and the luminance data Y from the output terminal
Po1 of the gain cell Ga to each other.
[0155] The input terminals Pi0 and Pi1 of the multipli-
cation cell Mu respectively receive input of the luminance
data Y from the output terminal Po0 of the integration cell
Meb and the luminance data Y from the output terminal
Po1 of the integration cell Meb. The multiplication cell
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Mu multiplies these luminance data Y by each other.
[0156] The input terminal Pi0 of the delay cell De7 (re-
ferred to as "delay cell De7b" to distinguish from another
delay cell De7) connected to a subsequent stage of the
multiplication cell Mu receives input of the luminance data
Y from the output terminal Po0 of the multiplication cell
Mu.
[0157] The input terminals Pi0A, Pi1A, and Pi2A of the
integration cell Me (referred to as "integration cell Mec"
to distinguish from another integration cell Me) connected
to a subsequent stage of the addition cell Ada respec-
tively receive input of the luminance data Y, the chromi-
nance data U, and the chrominance data V from the ad-
dition cell Ada. The input terminal Pi0B of the integration
cell Mec receives input of the luminance data Y from the
output terminal Po0 of the delay cell De7b. The output
terminals Po0, Po1, Po2, and Po4 of the integration cell
Mec respectively output the luminance data Y inputted
to the input terminal Pi0A of the integration cell Mec, the
chrominance data U inputted to the input terminal Pi1A
of the integration cell Mec, chrominance data V inputted
to the input terminal Pi2A of the integration cell Mec, and
the luminance data Y inputted to the input terminal Pi0B
of the integration cell Mec.
[0158] The input terminals Pi0, Pi1, Pi2, and Pi4 of the
addition cell Ad (referred to as "addition cell Adb" to dis-
tinguish from another addition cell Ad) connected to a
subsequent stage of the integration cell Mec respectively
receive input of the luminance data Y from the output
terminal Po0 of the integration cell Mec, the luminance
data Y from the output terminal Po4 of the integration cell
Mec, the chrominance data U from the output terminal
Po1 of the integration cell Mec, and the chrominance
data V from the output terminal Po2 of the integration cell
Mec. The addition cell Adb adds the luminance data Y
from the output terminal Po0 of the integration cell Mec
and the luminance data Y from the output terminal Po4
of the integration cell Mec to each other. The output ter-
minals Po0, Po2, and Po4 of the addition cell Adb re-
spectively output the luminance data Y, the chrominance
data U, and the chrominance data V.
[0159] Referring to FIG. 35, the accumulator cell Ac
receives input of the color data R, the color data G, and
the color data B of RGB color space from the data input
unit 10. Referring to FIG. 36, the histogram cell Hi re-
ceives input of the luminance data Y, the chrominance
data U, and the chrominance data V of YUV color space
from the addition cell Adb.
[0160] FIG. 37 illustrates a second example of image
processing by the image processing unit 3. In this exam-
ple, noise reduction is performed on the chrominance
data U and V of a first image data of YUV color space,
and on the chrominance data U and V of a second image
data of YUV color space, and then the first and the second
image data are synthesized.
[0161] FIG. 38 is a circuit diagram illustrating an ex-
ample of a configuration of the computing unit 13 to re-
alize image processing in FIG. 37. In FIG. 38, illustration

of an input domain selector, an output domain selector,
and an output channel selector is omitted to simplify the
figures.
[0162] The input terminals Pi0A, Pi1A, and Pi2A of the
integration cell Me respectively receive input of lumi-
nance data Y of a first image data, chrominance data U
of the first image data, and chrominance data V of the
first image data. The input terminals Pi0B, Pi1B, and Pi2B
of the integration cell Me respectively receive input of
luminance data Y of a second image data, chrominance
data U of the second image data, and chrominance data
V of the second image data. The output terminals Po0,
Po1, and Po2 of the integration cell Me respectively out-
put the luminance data Y inputted to the input terminal
Pi0A of the integration cell Me, the chrominance data U
inputted to the input terminal Pi1A of the integration cell
Me, and the chrominance data V inputted to the input
terminal Pi2A of the integration cell Me. The output ter-
minals Po4, Po5, and Po6 of the integration cell Me re-
spectively output the luminance data Y inputted to the
input terminal Pi0B of the integration cell Me, the chromi-
nance data U inputted to the input terminal Pi1B of the
integration cell Me, and the chrominance data V inputted
to the input terminal Pi2B of the integration cell Me.
[0163] The input terminals Pi0 Pi1, Pi2, and Pi3 of the
spatial filtering cell 2F respectively receive the chromi-
nance data U from the output terminal Po1 of the inte-
gration cell Me, the chrominance data V from the output
terminal Po2 of the integration cell Me, the chrominance
data U from the output terminal Po5 of the integration
cell Me, and the chrominance data V from the output
terminal Po6 of the integration cell Me. The spatial filter-
ing cell 2F applies a lowpass filter on the data inputted
to the input terminals Pi0 to Pi3 for noise reduction and
outputs the data. The input terminals Pi4 and Pi5 of the
spatial filtering cell 2F respectively receive input of the
luminance data Y from the output terminal Po0 of the
integration cell Me and the luminance data Y from the
output terminal Po4 of the integration cell Me.
[0164] The input terminals Pi0 and Pi1 of the delay cell
De64 respectively receive the luminance data Y from the
output terminal Po4 of the spatial filtering cell 2F and the
luminance data Y from the output terminal Po5 of the
spatial filtering cell 2F. The input terminals Pi4, Pi5, Pi6,
and Pi7 of the delay cell De64 respectively receive the
chrominance data U from the output terminal Po0 of the
spatial filtering cell 2F, the chrominance data V from the
output terminal Po1 of the spatial filtering cell 2F, the
chrominance data U from the output terminal Po2 of the
spatial filtering cell 2F, and the chrominance data V from
the output terminal Po3 of the spatial filtering cell 2F.
[0165] The input terminals Pi0, Pi1, Pi2, Pi3, Pi4, and
Pi5 of the addition cell Ad respectively receive the lumi-
nance data Y from the output terminal Po0 of the delay
cell De64, the luminance data Y from the output terminal
Po1 of the delay cell De64, the chrominance data U from
the output terminal Po4 of the delay cell De64, the chromi-
nance data U from the output terminal Po6 of the delay
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cell De64, the chrominance data V from the output ter-
minal Po5 of the delay cell De64, and the chrominance
data V from the output terminal Po7 of the delay cell De64.
[0166] The addition cell Ad adds the luminance data Y
from the output terminal Po0 of the delay cell De64 and
the luminance data Y from the output terminal Po1 of the
delay cell De64 to each other. The addition cell Ad adds
the chrominance data U from the output terminal Po4 of
the delay cell De64 and the chrominance data U from
the output terminal Po6 of the delay cell De64 to each
other. The addition cell Ad adds the chrominance data V
from the output terminal Po5 of the delay cell De64 and
the chrominance data V from the output terminal Po7 of
the delay cell De64 to each other.
[0167] The output terminal Po0, Po2, and Po4 of the
addition cell Ad respectively output the luminance data
Y, the chrominance data U, and the chrominance data V.
[0168] The computing unit 13 of the image processing
unit 3 (image processor) according to the present em-
bodiment includes, as illustrated in FIGS. 2 to 4, the com-
puting cells 30 including multiple types of computing
cells, the input domain selectors 31, and at least one of
the output domain selector 321 to 324. Then the setting
unit 14 sets the input domain selectors 31 and the output
domain selectors 321 to 324, so that image data inputted
by the data input unit 10 to the computing unit 13 on which
desired computing has been performed by one or more
desired computing cells among the computing cells 30
is outputted from the data output unit 11. Therefore, a
circuit that realizes intended processing is configured by
setting the input domain selectors 31 and the output do-
main selectors 321 to 324 in accordance with the intend-
ed processing, which achieves flexible setting of types
and orders of processing of image data. Even when types
and orders of processing are changed, one-pass
processing is feasible as long as there are sufficient func-
tions of the computing cells, and thus a loop between the
image processing unit 3 and the memory unit 4 is avoid-
able. This prevents increase in the time required. When
one-pass processing is not possible, the intended
processing can be still realized by loops, and also in such
a case, the number of loops is reduced significantly, and
thus increase in the time required is prevented.
[0169] Each computing cell 30 of the image processing
unit 3 according to the present embodiment includes, as
illustrated in FIG. 5, the input terminals Pi0 to Pi7 and
the input channel selectors 400 to 407. The setting unit
14 sets the input channel selectors 400 to 407, so that
image data of a desired channel is selected from image
data of multiple channels inputted by the input domain
selector 31 to each of the input channel selectors 400 to
407, and the selected image data is inputted to the re-
spective input terminals Pi0 to Pi7. Such a configuration
that allows the input channel selectors 400 to 407 to se-
lect a channel achieves flexible setting of types and or-
ders of processing of image data.
[0170] The computing unit 13 of the image processing
unit 3 according to the present embodiment includes, as

illustrated in FIG. 3, at least one of the output channel
selectors 331 to 334. The setting unit 14 sets the output
channel selectors 331 to 334, so that image data of a
desired channel is selected from image data of multiple
channels inputted by the output domain selectors 321 to
324 to the output channel selectors 331 to 334, and the
selected image data is inputted to the data output unit
11. Such a configuration that allows the output channel
selectors 331 to 334 to select a channel achieves flexible
setting of types and orders of processing of image data.
[0171] The computing cells 30 of the image processing
unit 3 according to the present embodiment include, as
illustrated in FIG. 31, the integration cell Me that inte-
grates image data outputted from at least two computing
cells 30. Having such integration cell Me within the com-
puting unit 13 achieves flexible setting of types and orders
of processing of image data.
[0172] The computing cells 30 of the image processing
unit 3 according to the present embodiment include, as
illustrated in FIGS. 14 to 18, the delay cells De64, De7,
and De3 that allow a delay amount to be set. Having such
delay cells De64, De7, and De3 that allow a delay amount
to be set within the computing unit 13 achieves flexible
setting of types and orders of processing of image data.
[0173] The computing cells 30 of the image processing
unit 3 according to the present embodiment include, as
illustrated in FIGS. 14 to 18, the delay cells De64, De7,
and De3 that differ in delay amounts. Having such delay
cells De64, De7, and De3 that differ in delay amounts
within the computing unit 13 achieves flexible setting of
types and orders of processing of image data.
[0174] The computing cells 30 of the image processing
unit 3 according to the present embodiment include, as
illustrated in FIGS. 19 to 24, the spatial filtering cell 2F
that allows the number of taps to be set. Having such
spatial filtering cell 2F that allows the number of taps to
be set within the computing unit 13 achieves flexible set-
ting of types and orders of processing of image data.
[0175] In the image processing unit 3 according to the
present embodiment, as illustrated in FIGS. 19 to 24, the
spatial filtering cell 2F is used independently as the spa-
tial filters 1200B, 1200C, 1202B, and 1202C, when the
number of taps of the spatial filtering cell 2F is set at 3 x
3. This achieves effective use of the spatial filtering cell
2F, and also achieves flexible setting of types and orders
of processing of image data.
[0176] The spatial filtering cell 2F of the image process-
ing unit 3 according to the present embodiment includes,
as illustrated in FIGS. 19 to 24, the spatial filters 1200A
and 1200B that allow a coefficient to be set and the spatial
filters 1200C and 1202A to 1202C with a fixed coefficient.
Having the spatial filters 1200A and 1200B that allow a
coefficient to be set achieves flexible setting of types and
orders of processing of image data. Having the spatial
filters 1200C and 1202A to 1202C with a fixed coefficient
avoids increase in circuit size compared with a case
where all the spatial filters allow a coefficient to be set.
[0177] The computing cells 30 of the image processing
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unit 3 according to the present embodiment include, as
illustrated in FIGS. 25 and 26, the matrix computing cell
Ma that allows an order to be set. Having such matrix
computing cell Ma that allows an order to be set within
the computing unit 13 achieves flexible setting of types
and orders of processing of image data.
[0178] The computing cells 30 of the image processing
unit 3 according to the present embodiment include, as
illustrated in FIGS. 8 and 9, the multifunction cell Ut that
perform multiple types of computing. Having such multi-
function cell Ut that performs multiple types of computing
within the computing unit 13 achieves flexible setting of
types and orders of processing of image data.
[0179] The computing cells 30 (gain cell Ga in the ex-
ample of FIG. 6) of the image processing unit 3 according
to the present embodiment may allow, referring to FIG.
6 for example, setting to perform desired computing on
image data of the zero-th to the third channels for output,
while outputting image data of the fourth to the seventh
channels without performing desired computing. Having
such paths where image data of the fourth to the seventh
channels is outputted without computing achieves flexi-
ble setting of types and orders of processing of image
data.
[0180] The computing cells 30 (gain cell GaD in the
example of FIG. 7) of the image processing unit 3 ac-
cording to the present embodiment may delay, referring
to FIG. 7 for example, output of image data of the fourth
to the seventh channels by a delay amount equivalent of
time required for desired computing on image data of the
zero-th to the third channels by the delay units 544 to
547. This enables the computing cell 30 to output image
data of the zero-th to the third channels on which com-
puting is performed and image data of the fourth to the
seventh channel on which computing is not performed
at the same time.
[0181] The computing cells 30 (gain cell Ga in the ex-
ample of FIG. 6) of the image processing unit 3 according
to the present embodiment may allow, referring to FIG.
6, for example, setting to output image data of the zero-
th to the third channel without performing desired com-
puting, by having the paths 530 to 533. Having such paths
where image data of the zero-th to the third channels is
outputted without computing achieves flexible setting of
types and orders of processing of image data.
[0182] The computing unit 13 of the image processing
unit 3 according to the present embodiment includes, as
illustrated in FIG. 32, the accumulator cell Ac as one of
the computing cells 30 that outputs no image data. Hav-
ing such accumulator cell Ac within the computing unit
13 achieves flexible setting of types and orders of
processing of image data.
[0183] The computing unit 13 of the image processing
unit 3 according to the present embodiment includes, as
illustrated in FIG. 33, the histogram cell Hi as one of the
computing cells 30 that outputs no image data. Having
such histogram cell Hi within the computing unit 13
achieves flexible setting of types and orders of process-

ing of image data.
[0184] The data input unit 10 of the image processing
unit 3 according to the present embodiment inputs, as
illustrated in FIG. 2, the image data D1 received from the
memory unit 4 to the computing unit 13. This enables the
computing unit 13 to perform desired computing on the
image data D1 received from the memory unit 4.
[0185] The data input unit 10 of the image processing
unit 3 according to the present embodiment inputs, as
illustrated in FIG. 2, the image data D2 received from the
imaging element 2 to the computing unit 13. This enables
the computing unit 13 to perform desired computing on
the image data D2 received from the imaging element 2.
[0186] The data input unit 10 of the image processing
unit 3 according to the present embodiment selects, as
illustrated in FIG. 2, either one of the image data D1 re-
ceived from the memory unit 4 and the image data D2
received from the imaging element 2 to input to the com-
puting unit 13. This enables the computing unit 13 to per-
form desired computing on the image data D1 received
from the memory unit 4 or the image data D2 received
from the imaging element 2.
[0187] The data output unit 11 of the image processing
unit 3 according to the present embodiment outputs, as
illustrated in FIG. 2, the image data D3 computed by the
computing unit 13 to the memory unit 4. This realizes
storing of the image data D3 computed by the computing
unit 13 in the memory unit 4.
[0188] The data output unit 11 of the image processing
unit 3 according to the present embodiment outputs, as
illustrated in FIG. 2, the image data D3 computed by the
computing unit 13 to the display unit 5. This realizes dis-
playing an image based on the image data D3 computed
by the computing unit 13 with the display unit 5.
[0189] The data output unit 11 of the image processing
unit 3 according to the present embodiment outputs, as
illustrated in FIG. 2, the image data D3 computed by the
computing unit 13 to the memory unit 4 and the display
unit 5. This realizes storing of the image data D3 com-
puted by the computing unit 13 in the memory unit 4 and
also displaying an image based on the image data D3
computed by the computing unit 13 with the display unit 5.
[0190] While the invention has been described in de-
tail, the foregoing description is in all aspects illustrative
and not restrictive. It is understood that numerous other
modifications and variations can be devised without de-
parting from the scope of the invention as defined in ap-
pended claims.

Claims

1. An image processor (3) comprising:

a computing unit (13) that performs computing
of image data (D1, D2);
a data input unit (10) that inputs the image data
(D1, D2) to the computing unit (13);
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a data output unit (11) that outputs the image
data (D1, D2) computed by the computing unit
(13); and
a setting unit (14),
the computing unit (13) including
a plurality of computing cells (30) including a plu-
rality of types of computing cells (30);
a plurality of input domain selectors (31); and
at least one output domain selector (321 - 324),
input of each of the plurality of input domain se-
lectors (31) being connected to output of each
of the plurality of computing cells (30) and output
of the data input unit (10),
output of each of the plurality of input domain
selectors (31) being connected to input of re-
spective one of the plurality of computing cells
(30),
input of the output domain selector (321 - 324)
being connected to output of each of the com-
puting cells (30),
output of the output domain selector (321 - 324)
being connected to input of the data output unit
(11),
the setting unit (14) being configured to set the
plurality of input domain selectors (31) and the
output domain selector (321 - 324) so that image
data (D1, D2) inputted by the data input unit (10)
to the computing unit (13) on which desired com-
puting has been performed by at least one de-
sired computing cell (30) among the plurality of
computing cells (30) is outputted from the data
output unit (11),
each of the plurality of computing cells (30) in-
cludes
a plurality of input terminals (Pi0 - Pi7); and
a plurality of input channel selectors (400 - 407),
output of each of the plurality of input channel
selectors (400 - 407) is connected to respective
one of the plurality of input terminals (Pi0 - Pi7),
input of each of the plurality of input channel
selectors (400 - 407) is connected to output of
one of the plurality of input domain selectors
(31), and
the setting unit (14) sets the plurality of input
channel selectors (400 - 407) so that image data
(D1, D2) of a desired channel is selected from
image data (D1, D2) of a plurality of channels
(IC0 - IC7) including a first image channel of
three channels a second image channel of three
channels a first alpha channel and a second al-
pha channel inputted by one of the plurality of
input domain selectors (31) to each of the plu-
rality of input channel selectors (400 - 407), and
the selected image data (D1, D2) is inputted to
the respective one of the plurality of input termi-
nals (Pi0 - Pi7),
the computing unit (13) further includes at least
one output channel selector (331 - 334),

input of the output channel selector (331 - 334)
is connected to output of the output domain se-
lector (321 - 324),
output of the output channel selector (331 - 334)
is connected to input of the data output unit (11),
and
the setting unit (14) sets the output channel se-
lector (331 - 334) so that image data (D1, D2)
of a desired channel is selected from image data
(D1, D2) of a plurality of channels (OC0-OC7)
including a first image channel of three channels
a second image channel of three channels a first
alpha channel and a second alpha channel in-
putted by the output domain selector (321 - 324)
to the output channel selector (331 - 334), and
the selected image data (D1, D2) is inputted to
the data output unit (11).

2. The image processor (3) according to claim 1,
wherein
the plurality of computing cells (30) includes an in-
tegration cell (Me) that integrates image data (D1,
D2) outputted from at least two of the plurality of com-
puting cells (30).

3. The image processor (3) according to claim 1 or 2,
wherein
the plurality of computing cells (30) includes a delay
cell (De3, De7, De64) that allows a delay amount to
be set.

4. The image processor (3) according to any one of
claims 1 to 3, wherein
the plurality of computing cells (30) includes a plu-
rality of delay cells (De3, De7, De64) that differs in
delay amounts.

5. The image processor (3) according to any one of
claims 1 to 4, wherein
the plurality of computing cells (30) includes a spatial
filtering cell (2F) that allows the number of taps to be
set.

6. The image processor (3) according to claim 5,
wherein
the number of taps of the spatial filtering cell (2F) is
set at either one of a first value and a second value
smaller than the first value, and
the spatial filtering cell (2F) is used independently
as a plurality of spatial filters (1200, 1202), when the
number of taps of the spatial filtering cell (2F) is set
at the second value.

7. The image processor (3) according to claim 5 or 6,
wherein
the spatial filtering cell (2F) includes a spatial filter
that allows a coefficient to be set and a spatial filter
with a fixed coefficient.

35 36 



EP 2 437 214 B1

20

5

10

15

20

25

30

35

40

45

50

55

8. The image processor (3) according to any one of
claims 1 to 7, wherein
the plurality of computing cells (30) includes a matrix
computing cell that allows an order to be set.

9. The image processor (3) according to any one of
claims 1 to 8, wherein
the plurality of computing cells (30) includes a mul-
tifunction cell that performs a plurality of types of
computing.

10. The image processor (3) according to any one of
claims 1 to 9, wherein
at least one of the plurality of computing cells (30)
receives input of image data (D1, D2) of a plurality
of channels and allows setting to perform desired
computing on image data (D1, D2) of a first channel
for output, while outputting image data (D1, D2) of a
second channel without performing desired comput-
ing.

11. The image processor (3) according to claim 10,
wherein
the at least one of the plurality of computing cells
(30) delays output of image data (D1, D2) of the sec-
ond channel by a delay amount equivalent of time
required for desired computing on image data (D1,
D2) of the first channel.

12. The image processor (3) according to claim 10 or
11, wherein
the at least one of the plurality of computing cells
(30) allows setting to output image data (D1, D2) of
the first channel without performing desired comput-
ing.

13. The image processor (3) according to any one of
claims 1 to 12, wherein
the computing unit (13) further includes an accumu-
lator cell as one of the plurality of computing cells
(30) that outputs no image data (D1, D2).

14. The image processor (3) according to any one of
claims 1 to 13, wherein
the computing unit (13) further includes a histogram
cell as one of the plurality of computing cells (30)
that outputs no image data (D1, D2).

15. The image processor (3) according to any one of
claims 1 to 14, wherein
the data input unit (10) inputs image data (D1, D2)
received from a memory unit to the computing unit
(13).

16. The image processor (3) according to any one of
claims 1 to 14, wherein
the data input unit (10) inputs image data (D1, D2)
received from an imaging element to the computing

unit (13).

17. The image processor (3) according to any one of
claims 1 to 14, wherein
the data input unit (10) selects either one of image
data (D1, D2) received from a memory unit and im-
age data (D1, D2) received from an imaging element
to input to the computing unit (13).

18. The image processor (3) according to any one of
claims 1 to 17, wherein
the data output unit (11) outputs image data (D1, D2)
computed by the computing unit (13) to a memory
unit.

19. The image processor (3) according to any one of
claims 1 to 17, wherein
the data output unit (11) outputs image data (D1, D2)
computed by the computing unit (13) to a display unit.

20. The image processor (3) according to any one of
claims 1 to 17, wherein
the data output unit (11) outputs image data (D1, D2)
computed by the computing unit (13) to a memory
unit and a display unit.

Patentansprüche

1. Bildverarbeitungsprozessor (3) mit:

einer Berechnungseinheit (13), die Berechnun-
gen mit Bilddaten (D1, D2) durchführt;
einer Dateneingabeeinheit (10), die die Bildda-
ten (D1, D2) in die Berechnungseinheit (13) ein-
gibt;
einer Datenausgabeeinheit (11), die die durch
die Berechnungseinheit (13) umgerechneten
Bilddaten (D1, D2) ausgibt; und
einer Einstellungseinheit (14),
wobei die Berechnungseinheit (13) umfasst:

mehrere Berechnungszellen (30) mit meh-
rere Arten von Berechnungszellen (30);
mehrere Eingabebereichswähler (31); und
wenigstens einen Ausgabebereichswähler
(321 - 324),
wobei ein Eingang von jedem der mehreren
Eingabebereichswähler (31) mit einem
Ausgang von jedem der mehreren Berech-
nungszellen (30) und einem Ausgang der
Dateneingabeeinheit (10) verbunden ist,
wobei ein Ausgang von jedem der mehre-
ren Eingabebereichswähler (31) mit einem
Eingang eines jeweiligen der mehreren Be-
rechnungszellen (30) verbunden ist,
wobei ein Eingang des Ausgabebereichs-
wählers (321 - 324) mit einem Ausgang je-
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der der Berechnungszellen (30) verbunden
ist,
wobei ein Ausgang des Ausgabebereichs-
wählers (321 - 324) mit einem Eingang der
Datenausgabeeinheit (11) verbunden ist,
wobei die Einstellungseinheit (14) ausge-
legt ist, um die mehreren Eingabebereichs-
wähler (31) und den Ausgabebereichswäh-
ler (321 - 324) so einzustellen, dass durch
die Dateneingabeeinheit (10) in die Berech-
nungseinheit (13) eingegebenen Bilddaten
(D1, D2), an denen durch wenigstens eine
gewünschte Berechnungszelle (30) von
den mehreren Berechnungszellen (30) ge-
wünschte Berechnungen durchgeführt wor-
den sind, von der Datenausgabeeinheit (11)
ausgegeben werden,

wobei jede der mehreren Berechnungszellen (30)
umfasst:

mehrere Eingangsanschlüsse (Pi0 - Pi7); und
mehrere Eingangskanalwähler (400 - 407),
wobei ein Ausgang von jedem der mehreren
Eingangskanalwähler (400 - 407) mit einem je-
weiligen der mehreren Eingangsanschlüsse
(Pi0 - Pi7) verbunden ist,
wobei ein Eingang von jedem der mehreren Ein-
gangskanalwähler (400 - 407) mit dem Ausgang
von einem der mehreren Eingabebereichswäh-
ler (31) verbunden ist, und
wobei die Einstellungseinheit (14) die mehreren
Eingangskanalwähler (400 - 407) so einstellt,
dass Bilddaten (D1, D2) eines gewünschten Ka-
nals von Bilddaten (D1, D2) von mehreren Ka-
nälen (IC0 - IC7) ausgewählt werden, die einen
ersten Bildkanal von drei Kanälen, einen zwei-
ten Bildkanal von drei Kanälen, einen ersten Al-
phakanal und einen zweiten Alphakanal, die
durch die mehreren Eingabebereichswähler
(31) in jeden der mehreren Eingangskanalwäh-
ler (400 - 407) eingegeben werden, umfassen,
und die ausgewählten Bilddaten (D1, D2) dem
jeweiligen der mehreren Eingangsanschlüsse
(Pi0 - Pi7) zugeführt werden,
wobei die Berechnungseinheit (13) ferner we-
nigstens einen Ausgangskanalwähler (331 -
334) umfasst,
wobei ein Eingang des Ausgangskanalwählers
(331 - 334) mit einem Eingang des Ausgabebe-
reichswählers (321 - 324) verbunden ist,
wobei ein Ausgang des Ausgangskanalwähler
(331 - 334) mit einem Eingang der Datenausga-
beeinheit (11) verbunden ist, und
wobei die Einstellungseinheit (14) den Aus-
gangskanalwähler (331 - 334) so einstellt, dass
Bilddaten (D1, D2) eines gewünschten Kanals
von Bilddaten (D1, D2) mehrerer Kanäle (OC0-

OC7) ausgewählt werden, die einen ersten Bild-
kanal von drei Kanälen, einen zweiten Bildkanal
von drei Kanälen, einen ersten Alphakanal und
einen zweiten Alphakanal, die durch den Aus-
gabebereichswähler (321 - 324) dem Aus-
gangskanalwähler (331 - 334) zugeführt wer-
den, umfassen, und die ausgewählten Bilddaten
(D1, D2) in die Datenausgabeeinheit (11) ein-
gegeben werden.

2. Bildverarbeitungsprozessor (3) nach Anspruch 1,
wobei
die mehreren Berechnungszellen (30) eine Integra-
tionszelle (Me) umfassen, die Bilddaten (D1, D2) in-
tegriert, die von wenigstens zwei der mehreren Be-
rechnungszellen (30) ausgegeben werden.

3. Bildverarbeitungsprozessor (3) nach Anspruch 1
oder 2, wobei
die mehreren Berechnungszellen (30) eine Verzö-
gerungszelle (De3, De7, De64) umfassen, die eine
Einstellung eines Verzögerungsbetrags ermögli-
chen.

4. Bildverarbeitungsprozessor (3) nach einem der An-
sprüche 1 bis 3, wobei
die mehreren Berechnungszellen (30) mehrere Ver-
zögerungszellen (De3, De7, De64) umfassen, deren
Verzögerungsbeträge verschieden sind.

5. Bildverarbeitungsprozessor (3) nach einem der An-
sprüche 1 bis 4, wobei
die mehreren Berechnungszellen (30) eine Raumfil-
terzelle (2F) umfassen, die eine Einstellung der An-
zahl von Abgriffen ermöglichen.

6. Bildverarbeitungsprozessor (3) nach Anspruch 5,
wobei
die Anzahl von Abgriffen der Raumfilterzelle (2F) auf
entweder einen ersten Wert oder einen zweiten
Wert, der kleiner als der erste Wert ist, eingestellt
ist, und
die Raumfilterzelle (2F) unabhängig als mehrere
Raumfilter (1200, 1202) verwendet wird, wenn die
Anzahl von Abgriffen der Raumfilterzelle (2F) auf
den zweiten Wert eingestellt ist.

7. Bildverarbeitungsprozessor (3) nach Anspruch 5
oder 6, wobei
die Raumfilterzelle (2F) ein Raumfilter, der eine Ein-
stellung eines Koeffizienten ermöglicht, und ein
Raumfilter mit einem festen Koeffizienten umfasst.

8. Bildverarbeitungsprozessor (3) nach einem der An-
sprüche 1 bis 7, wobei
die mehreren Berechnungszellen (30) eine Matrix-
Berechnungszelle umfassen, die eine Einstellung ei-
ner Reihenfolge ermöglicht.
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9. Bildverarbeitungsprozessor (3) nach einem der An-
sprüche 1 bis 8, wobei
die mehreren Berechnungszellen (30) eine Multi-
funktionszelle umfassen, die mehrere Arten von Be-
rechnungen durchführt.

10. Bildverarbeitungsprozessor (3) nach einem der An-
sprüche 1 bis 9, wobei
wenigstens eine der mehreren Berechnungszellen
(30) eine Eingabe von Bilddaten (D1, D2) von meh-
reren Kanälen empfängt und eine Einstellung zur
Durchführung einer gewünschten Berechnung an
den Bilddaten (D1, D2) eines ersten Kanals zur Aus-
gabe ermöglicht, während sie Bilddaten (D1, D2) ei-
nes zweiten Kanal ausgibt, ohne eine gewünschte
Berechnung durchzuführen.

11. Bildverarbeitungsprozessor (3) nach Anspruch 10,
wobei
die wenigstens eine der mehreren Berechnungszel-
len (30) eine Ausgabe von Bilddaten (D1, D2) des
zweiten Kanals um einen Verzögerungsbetrag ver-
zögert, der einer Zeit entspricht, die zur gewünsch-
ten Berechnung mit Bilddaten (D1, D2) des ersten
Kanals erforderlich ist.

12. Bildverarbeitungsprozessor (3) nach Anspruch 10
oder 11, wobei
die wenigstens eine der mehreren Berechnungszel-
len (30) eine Einstellung ermöglicht, um Bilddaten
(D1, D2) des ersten Kanals ohne die gewünschte
Berechnung auszugeben.

13. Bildverarbeitungsprozessor (3) nach einem der An-
sprüche 1 bis 12, wobei
die Berechnungseinheit (13) ferner eine Akkumula-
torzelle, die keine Bilddaten (D1, D2) ausgibt, als
eine der mehreren Berechnungszellen (30) umfasst.

14. Bildverarbeitungsprozessor (3) nach einem der An-
sprüche 1 bis 13, wobei
die Berechnungseinheit (13) ferner eine Histo-
grammzelle, die keine Bilddaten (D1, D2) ausgibt,
als eine der mehreren Berechnungszellen (30) um-
fasst.

15. Der Bildverarbeitungsprozessor (3) nach einem der
Ansprüche 1 bis 14, wobei
die Dateneingabeeinheit (10) von einer Speicherein-
heit empfangene Bilddaten (D1, D2) in die Berech-
nungseinheit (13) eingibt.

16. Bildverarbeitungsprozessor (3) nach einem der An-
sprüche 1 bis 14, wobei
die Dateneingabeeinheit (10) von einem Abbil-
dungselement empfangene Bilddaten (D1, D2) in die
Berechnungseinheit (13) eingibt.

17. Bildverarbeitungsprozessor (3) nach einem der An-
sprüche 1 bis 14, wobei
die Dateneingabeeinheit (10) entweder von einer
Speichereinheit empfangene Bilddaten (D1, D2)
oder von einem Abbildungselement empfangene
Bilddaten (D1, D2) zur Eingabe in die Berechnungs-
einheit (13) auswählt.

18. Bildverarbeitungsprozessor (3) nach einem der An-
sprüche 1 bis 17, wobei
die Datenausgabeeinheit (11) durch die Berech-
nungseinheit (13) berechnete Bilddaten (D1, D2) zu
einer Speichereinheit ausgibt.

19. Bildverarbeitungsprozessor (3) nach einem der An-
sprüche 1 bis 17, wobei
die Datenausgabeeinheit (11) durch die Berech-
nungseinheit (13) berechnete Bilddaten (D1, D2) zu
einer Verzögerungseinheit ausgibt.

20. Bildverarbeitungsprozessor (3) nach einem der An-
sprüche 1 bis 17, wobei
die Datenausgabeeinheit (11) durch die Berech-
nungseinheit (13) berechnete Bilddaten (D1, D2) zu
einer Speichereinheit und einer Verzögerungsein-
heit ausgibt.

Revendications

1. Processeur d’images (3) comprenant :

une unité informatique (13) pour effectuer le cal-
cul de données d’images (D1, D2) ;
une unité d’entrée de données (10) qui saisit les
données d’images (D1, D2) dans l’unité infor-
matique (13) ;
une unité de sortie de données (11) qui délivre
les données d’images (D1, D2) calculées par
l’unité informatique (13) ; et
une unité de réglage (14),
l’unité informatique (13) comprenant :

une pluralité de cellules informatiques (30)
comprenant une pluralité de types de cellu-
les informatiques (30) ;
une pluralité de sélecteurs de domaine
d’entrée (31) ; et
au moins un sélecteur de domaine de sortie
(321-324),

l’entrée de chacun de la pluralité de sélecteurs
de domaine d’entrée (31) étant connectée à la
sortie de chacune de la pluralité de cellules in-
formatiques (30) et à la sortie de l’unité d’entrée
de données (10),
la sortie de chacun de la pluralité de sélecteurs
de domaine d’entrée (31) étant connectée à l’en-
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trée de l’une respective de la pluralité de cellules
informatiques (30),
l’entrée du sélecteur de domaine de sortie
(321-324) étant connectée à la sortie de chacu-
ne des cellules informatiques (30),
la sortie du sélecteur de domaine de sortie
(321-324) étant connectée à l’entrée de l’unité
de sortie de données (11),
l’unité de réglage (14) étant configurée pour ré-
gler la pluralité de sélecteurs de domaine d’en-
trée (31) et le sélecteur de domaine de sortie
(321-324) de sorte que les données d’images
(D1, D2) saisies par l’unité d’entrée de données
(10) dans l’unité informatique (13) sur laquelle
le calcul souhaité a été effectué par au moins
une cellule informatique souhaitée (30) parmi la
pluralité de cellules informatiques (30) soient
délivrées par l’unité de sortie de données (11),
chacune de la pluralité de cellules informatiques
(30) comprend :

une pluralité de bornes d’entrée (Pi0-Pi7) ;
et
une pluralité de sélecteurs de canal d’en-
trée (400-407),

la sortie de chacun de la pluralité de sélecteurs
de canal d’entrée (400-407) est connectée à
l’une respective de la pluralité de bornes d’en-
trée (Pi0-Pi7),
l’entrée de chacun de la pluralité de sélecteurs
de canal d’entrée (400-407) est connectée à la
sortie de l’une de la pluralité de sélecteurs de
domaine d’entrée (31),
l’unité de réglage (14) règle la pluralité de sé-
lecteurs de canal d’entrée (400-407) de sorte
que les données d’images (D1, D2) d’un canal
souhaité soient sélectionnées parmi les don-
nées d’images (D1, D2) d’une pluralité de ca-
naux (IC0-IC7) comprenant un premier canal
d’image de trois canaux, un second canal d’ima-
ge de trois canaux, un premier canal alpha et
un second canal alpha saisis par l’une de la plu-
ralité de sélecteurs de domaine d’entrée (31)
dans chacun de la pluralité de sélecteurs de ca-
nal d’entrée (400-407) et les données d’images
sélectionnées (D1, D2) sont saisies dans l’un
respectif de la pluralité de bornes d’entrée (Pi0-
Pi7),
l’unité informatique (13) comprend au moins un
sélecteur de canal de sortie (331-334),
l’entrée du sélecteur de canal de sortie
(331-334) est connectée à la sortie du sélecteur
de domaine de sortie (321-324),
la sortie du sélecteur de canal de sortie
(331-334) est connectée à l’entrée de l’unité de
sortie de données (11) et
l’unité de réglage (14) règle le sélecteur de canal

de sortie (331-334) de sorte que les données
d’images (D1, D2) d’un canal souhaité soient
sélectionnées parmi les données d’images (D1,
D2) d’une pluralité de canaux (OC0-OC7) com-
prenant un premier canal d’image de trois ca-
naux, un second canal d’image de trois canaux,
un premier canal alpha et un second canal alpha
saisis par le sélecteur de domaine de sortie
(321-324) dans le sélecteur de sortie (331-334)
et les données d’images sélectionnées (D1, D2)
sont saisies dans l’unité de sortie de données
(11).

2. Processeur d’images (3) selon la revendication 1,
dans lequel :
la pluralité de cellules informatiques (30) comprend
une cellule d’intégration (Me) qui intègre des don-
nées d’images (D1, D2) délivrées par au moins deux
de la pluralité de cellules informatiques (30).

3. Processeur d’images (3) selon la revendication 1 ou
2, dans lequel :
la pluralité de cellules informatiques (30) comprend
une cellule à retard (De3, De7, De64) qui permet de
régler une quantité de retard.

4. Processeur d’images (3) selon l’une quelconque des
revendications 1 à 3, dans lequel :
la pluralité de cellules informatiques (30) comprend
une pluralité de cellules à retard (De3, De7, De64)
qui diffère en quantités de retard.

5. Processeur d’images (3) selon l’une quelconque des
revendications 1 à 4, dans lequel :
la pluralité de cellules informatiques (30) comprend
une cellule spatiale filtrante (2F) qui permet de régler
le nombre de dérivations.

6. Processeur d’images (3) selon la revendication 5,
dans lequel :

le nombre de dérivations de la cellule spatiale
filtrante (2F) est réglée à l’une ou l’autre d’une
première valeur et d’une seconde valeur plus
petite que la première valeur et
la cellule spatiale filtrante (2F) est utilisée indé-
pendamment sous la forme d’une pluralité de
filtres spatiaux (1200, 1202) lorsque le nombre
de dérivations de la cellule spatiale filtrante (2F)
est réglée comme seconde valeur.

7. Processeur d’images (3) selon la revendication 5 ou
6, dans lequel :
la cellule spatiale filtrante (2F) comprend un filtre
spatial qui permet de régler un coefficient et un filtre
spatial avec un coefficient fixe.

8. Processeur d’images (3) selon l’une quelconque des
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revendications 1 à 7, dans lequel :
la pluralité de cellules informatiques (30) comprend
une cellule informatique matricielle qui permet de
régler un ordre.

9. Processeur d’images (3) selon l’une quelconque des
revendications 1 à 8, dans lequel :
la pluralité de cellules informatiques (30) comprend
une cellule multifonctionnelle qui effectue une plu-
ralité de types de calcul.

10. Processeur d’images (3) selon l’une quelconque des
revendications 1 à 9, dans lequel :
au moins l’une de la pluralité de cellules informati-
ques (30) reçoit l’entrée de données d’images (D1,
D2) d’une pluralité de canaux et permet au réglage
d’effectuer un calcul souhaité sur les données d’ima-
ges (D1, D2) d’un premier canal pour la sortie, tout
en délivrant des données d’images (D1, D2) d’un
second canal sans effectuer un calcul souhaité.

11. Processeur d’images (3) selon la revendication 10,
dans lequel :
la au moins une de la pluralité de cellules informati-
ques (30) retarde la sortie des données d’images
(D1, D2) du second canal d’une quantité de retard
équivalente au temps requis pour le calcul souhaité
sur les données d’images (D1, D2) du premier canal.

12. Processeur d’images (3) selon la revendication 10
ou 11, dans lequel :
la au moins une de la pluralité de cellules informati-
ques (30) permet au réglage de délivrer des données
d’images (D1, D2) du premier canal sans effectuer
de calcul souhaité.

13. Processeur d’images (3) selon l’une quelconque des
revendications 1 à 12, dans lequel :
l’unité informatique (13) comprend en outre une cel-
lule d’accumulateur en tant qu’une de la pluralité de
cellules informatiques (30) qui ne délivre pas de don-
nées d’images (D1, D2).

14. Processeur d’images (3) selon l’une quelconque des
revendications 1 à 13, dans lequel :
l’unité informatique (13) comprend en outre une cel-
lule d’histogramme en tant qu’une de la pluralité de
cellules informatiques (30) qui ne délivrent pas de
données d’images (D1, D2).

15. Processeur d’images (3) selon l’une quelconque des
revendications 1 à 14, dans lequel :
l’unité d’entrée de données (10) saisit des données
d’images (D1, D2) reçues d’une unité de mémoire
dans l’unité informatique (13).

16. Processeur d’images (3) selon l’une quelconque des
revendications 1 à 14, dans lequel :

l’unité d’entrée de données (10) saisit des données
d’images (D1, D2) reçues d’un élément d’imagerie
dans l’unité informatique.

17. Processeur d’images (3) selon l’une quelconque des
revendications 1 à 14, dans lequel :
l’unité d’entrée de données (10) sélectionne l’une ou
l’autre de données d’images (D1, D2) reçues d’une
unité de mémoire et de données d’images (D1, D2)
reçues d’un élément d’imagerie pour saisir dans
l’unité informatique (13).

18. Processeur d’images (3) selon l’une quelconque des
revendications 1 à 17, dans lequel :
l’unité de sortie de données (11) délivre des données
d’images (D1, D2) calculées par l’unité informatique
(13) à une unité de mémoire.

19. Processeur d’images (3) selon l’une quelconque des
revendications 1 à 17, dans lequel :
l’unité de sortie de données (11) délivre des données
d’images (D1, D2) calculées par l’unité informatique
(13) à une unité d’affichage.

20. Processeur d’images (3) selon l’une quelconque des
revendications 1 à 17, dans lequel :
l’unité de sortie de données (11) délivre des données
d’images (D1, D2) calculées par l’unité informatique
(13) à une unité de mémoire et à une unité d’afficha-
ge.
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